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LETTER  OP  TRANSMITTAL 


u.  s.  nepartmbkt  of  agriculture. 

Bdkeau  of  Piast  Industrv, 

Offick  of  tub  Chief, 
Waxhit.gUm,  J),  a.,l)ec<mherM,  1006. 
Sir:  1  have  the  honor  t<>  transmit  herewith  the  maiiu»:'rjpt  for  a 
bulletin  entitled  "The  Control  of  Apple  Bitter-Rot,"  by  Mr.  \V.  M. 
Scott     This  pa]>er  wat*  submitted  by  Mr.  A.  F.  Wood:',  PathologJMt 
and  Phyniologist  of  the  Bureau,  with  a  view  to  publication. 

This  Bureau  hasforanumlKTof  years  )>een  investigating' this  serious 
disease,  whicih  nearly  every  year  causes  great  loss  to  apple  growers. 
The  loss  some  years  has  been  estimated  to  >)e  more  than  JlO,()0(t,0()0. 
Although  many  attempts  have  been  made  to  control  the  disease  by  the 
ordinary  spraying  methods,  the  I'esults  have  been  nnwuccessful.  Mr. 
Scott  has  discovered  the  reason  for  these  failures,  and  the  results  of 
his  investigations  during  the  present  season  (which  has  been  exceed- 
ingly favorable  for  the  development  of  bitter-rot)  indicate  that  the 
disease  can  lie  successfully  controlled  at  a  nominal  cost.  If  now  remains, 
through  demonstration  expcrimentji  to  l>e  conducted  in  the  various 
apple  districts,  to  bring  the  method  into  general  use. 

I  respectfully  recommend  that  this  paper  l>e  published  aw  Bulletin 
No.  93  of  the  series  of  this  Bureau. 

The  accompanying  illustrations  iire  essential  to  a  clear  understanding 
of  the  text. 

Respectfully,  B.  T.  Galloway, 

Chief 'if  iiuritlu. 
Hon.  .Tamer  Wilson, 

Sficrftary  -if  At/ri'-r'n/liiin: 
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INTBODUOnON. 

Acconnts  of  severe  losses  of  the  apple  crop  of  the  United  HtateH 
caused  by  bitter- rot  {Glomerella  riifwnamdans  (Ber\i.)  Spaulding  & 
von  Schrenk)  date  back  to  1870,  and  aince  that  time  destructive  out- 
breaks of  this  disease  have  occurred  at  frequent  intervals  with  appar- 
ently increasing  severity  until  a  loss  of  several  million  dollars  in  a 
single  season  is  not  uncommon.  An  epidemic  occurred  in  1900,  when 
it  was  estimated  that  the  damage  to  the  apple  crop  of  the  United  States 
was  $10,000,000,"  and  in  1802  the  attacks  of  the  fungus  were  again 
exceedingly  severe. 

Although  the  fungus  causing  thi.'4  diseaw  occurs  in  nearl)'  every 
apple-growing  State  in  the  eastern  part  of  the  United  States,  severe 
losses  from  it  have  been  confined  to  the  southern  half  of  the  apple  belt, 
Missouri,  Illinois,  Arkansas,  Virginia,  West  Virginia,  and  Kentucky 
suffering  especially  in  recent  years. 

This  disease  has  had  the  attention  of  the  Department  of  Agriculture 
for  a  number  of  years.  In  the  Report  of  the  Chief  of  the  Section  of 
Vegetable  Pathology  for  1887*  appeared  the  first  economic  discussion 
of  the  disease  by  iin  American  writer,  followed  in  1891'"  by  a  more 
extensive  account  of  the  fungus  by  Miss  E.  A,  Southworth.  In  1903 
Messrs.  von  Schrenk  and  Spaulding,''  of  the  Mississippi  Volley  Labora- 
tory of  the  Bureau,  published  a  general  account  of  the  bitter-rot  dis- 
ease with  a  description  and  life  history  of  the  fungus  causing  it. 

In  1903  the  attention  of  the  Bureau  of  Plant  Industry  was  called  to 
an  outbreak  in  Virginia  and  West  Virginia,  and  the  writer  was  detailed 
to  investigate  the  trouble  and  arrange  for  remedial  experiment^j. 
During  the  months  of  Augu.st  and  Septeml)er  (1903)  a  number  of 
orchards  in  each  of  these  States  were  visited,  and  it  was  found  that, 
although  several  other  good  varietips  were  affectt^d,  the  highly  prized 
Yellow  Newtown  (also  known  as  Albemarle  Pippin)  was,  as  usual,  the 
greatest  sufferer.     In  some  cases  the  destruction  was  complete,  and  to ' 

«  Wooda,  A.  F.     Annual  Reports,  Department  of  Agriculture,  1901,  p.  4". 

b  Annual  Report  of  the  Commissioner  of  Aftricultnre,  1R87,  \>\i.  .I-IB-STjO,  PI.  III. 

eJonraal  of  Mycology,  VI,  pp,  164-17.1,  PI.  XVI. 

d  BuL  44,  Bureau  of  Plant  Industry,  U.  E.  Department  of  Agriculture,  1903. 
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find  as  much  as  50  per  cent  of  the  fruit  of  this  variety  harvested  in 
good  condition  was  exceptional.  The  Yellow  Newtown  growers  of  this 
section  bad  had  a  similar  experience  with  the  crops  of  1901  and  1899 
(two  and  four  years  previous),  and  some  were  on  the  point  of  abandon- 
ing their  orchards  in  despair,  one  man  going  so  far  as  to  cut  down  his 
trees.  It  seemed,  therefore,  especially  desirable  for  the  Bureau  to 
determine  the  best  mptho<lH  for  combating  this  disease  and  to  obtain 
data  upon  which  definite  recommendations  could  be  based.  Accoivi- 
ingly  a  series  of  expei'inients  was  planned,  which  were  carried  out  in 
the  orchards  of  Mr.  W.  H.  Goodwin,  at  Avon,  Va.,  to  whom  the 
Department  is  miu'h  indebted  for  valuable  twrvices  in  facilitating  the 
work.  The  work  was  outlined  and  aome  spraying  done  in  the  spring 
of  190i,  but  this  being  the  "off  year"  it  soon  developed  that  there 
would  be  no  crop  of  apples  in  that  section,  and  the  actual  work  reported 
upon  in  this  paper  was  not  commenced  until  the  spring  of  1905. 

THE  DISEASE  Ain>  ITS  CAUSE. 

A  detailed  account  of  the  disease  and  the  fungus  causing  it  having 
appeared  in  a  previous  bulletin  of  this  BureaUj^many  details  will  he 
omitted  in  the  following  discussion,  the  attempt  being  made  to  include 
only  those  facts  with  spe<ial  bearing  on  the  subject  of  this  paper. 

THE    niBEASED   SPOTS   ON    THE   APPLE. 

The  diseased  .spots  are  usnally  a  quarter  to  a  half  inch  in  diameter 
before  the  fruit  grower  ordinarily  notices  them,  but  they  tirat  appear 
0.1  very  small,  yellowish-brown,  sometimes  watery  specks,  frequentlj' 
bordered  with  a  ring  of  purple-red.  The  purplish  margin  is  especiallj' 
prominent  on  spots  that  are  retarded  by  cool  weather,  and  many  late 
infections  appear  only  us  red  or  purplish  specks,  never  developing 
farther  on  account  of  adverse  conditions.  On  the  other  hand,  the 
purplish  coloration  is  likely  to  be  entirely  absent  fiom  a  spot  that  is 
developing  rapidly  under  favorable  conditions.  As  the  spot  enlarges 
and  grows  older  it  becomes  dark-brown  in  the  center,  shading  off  into 
a  light  watery  margin.  It  is  circular  in  outline,  with  a  well-defined 
margin,  and  soon  becomes  sunken.     (See  PI.  I,  and  PI.  VI,  fig.  1.) 

When  the  spots  are  about  one-half  inch  in  diainet^^r,  fruiting  pus- 
tules l)egin  to  appear  in  the  form  of  small  bla<^k  dots  slightly  raised 
and  usually  arranged  in  concentric  rings  {PI.  Vi,  fig.  1).  These  pus- 
tules soon  break  through  the  skin  (PI.  II,  6"),  discharging  pink,  sticky 
spore  masses,  which  are  readily  washed  off  by  dews  and  rains.  As 
the  disease  progresses,  other  rings  of  pustules  appear  and  give  forth 
spores  in  great  abundance.  When  the  pink  spore  masses  are  washed 
away  the  pustules  appear  as  black  ragged  openings  through  the  skin  of 

0  Von  Schrenk  wiii  WpauUiirig,  I-  c. 
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the  apple.  An  apple  may  have  only  one  diseased  spot,  bat  inaserious 
outbreak  there  are  uaually  Heveral,  and  it  is  not  uncommon  to  see  a 
fruit  literally  peppered  with  points  of  infection.  During  the  past 
season  the  writer  counted  l,2()ll  on  a  single  apple  and  estimated  1,000 
on  each  of  several  others.  When  ho  numerous,  these  spots  are  at  first 
raised,  appearing  as  small  brown  l)lister8  on  the  skin  of  thcapple,  and 
are  frequently  so  arranged  as  to  suggest  that  the  pbintw  of  infection 
had  followed  drops  of  water  trickling  down  the  sides  of  the  apple,  the 
specks  being  distributed  evenly  over  the  upper  or  stem  end,  from  which 
the  specked  areas  extend  in  strips  toward  the  calyx  end. 

When  a  number  o(  spots  appear  on  a  single  apple,  they  soon  coalesce, 
and  three  or  four,  gaining  the  ascendency,  envelop  the  others  and 
retain  their  circular  shape,  each  producing  its  rings  of  fruiting  pustules. 
Finally  the  entire  fruit  is  converted  into  a  dark-brown,  shriveled,  and 
wrinkled  mummy,  which  may  hang  on  the  tree  a  year  or  more.  (PI.  I, 
and  PI.  VI,  fig.  1.)  However,  the  majority  of  the  affected  fruits  fall 
to  the  ground  before  they  are  half  rotten,  and  their  decomposition  is 
hastened  by  scavenger  insects  and  decay  fungi. 

THE   BITTER-ROT   FUNGUS. 

The  bitter-rot  disease  is  due  to  a  fungus  which  has  received  the 
botanical  name  (jlomtn-Ala  rnfontacuJuDK  (Berk.)  Spaulding  &  von 
Schrenk,"  but  which  has  been  known  until  recently  as  Gh>e<mporivm 
fructigenuw  Berk.* 

This  microscopic  plant,  developing  from  a  spore  that  has  found  its 
way  to  the  apple,  penetrates  the  skin  in  the  form  of  a  minute  tube, 
which  immediately  begins  to  branch  and  grow  rapidly  in  eiery  direc- 
tion. This  mycelium  absorbs  its  nourishment  from  the  cells  of  the 
apple,  killing  them  and  thus  producing  the  brown  sunken  spots  known 
as  bittf-r-rot. 

The  laycrliuiii . — The  diseased  tissue  is  filled  in  the  intercellular 
spaces  with  pale,  delicate,  much-branched  threads  of  mycelium,  which 
are  septate,  slightly  granular,  and  chiefly  4  to  0  ^  in  diameter.  (PI. 
[I,  .{,  a.)  Under  favoi-able  conditions  the  mycelium  grows  verj' 
rapidly,  killing  the  fruit  cells  almost  as  fast  an  it  enters  the  healthy 
tissue.  It  grows  toward  the  center  of  the  apple  at  a  i-ate  about  equal 
to  its  lateral  progi'ess.  After  a  time  these  threads  become  congre- 
gated just  beneath  the  surface  at  certain  points  almost  c(iuidistant  from 
the  point  of  infection,  fonuing  stromata,  which  give  rise  to  upright 
bundles  of  interwoven  branches.     These  are  the  spore-bearing  hyph», 

"  Von  Schrenk  and  Spaulding.  The  Bilter-Rot  of  Apples,  Bui,  44,  Bureau  of  Plant 
Industry,  U.  S.  Dept.  of  Agriculture,  p.  29.  Saccardo  (Annalew  Mytiilt^ipi,  2,  p.  ]9R) 
thJnkH  the  name  ahould  be  Glomfrellii  fntiiigena  (Clinton)  Shcc. 

^Berkeley,  M.  J.     Gloeoiporium  fnidigenum,  n,  «,,  Gardcni'in'  (Jhronide,   18S6, 
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which  rupture  the  skin  and  give  forth  pink  masses  of  conidia,  or  sum- 
mer spores.     (See  PI.  II,  6.) 

Stmimer  »pore». — It  is  thought  to  be  chiefly  by  meuis  of  ijuminer 
spores  that  thi»  fungus  is  propagated  and  disseminated,  and  countless 
millions  of  them  ma.v  b«  produced  from  one  rotton  spot.  They  are 
produced  one  after  another  by  abstriction  from  the  ends  of  the  fruiting 
branches  of  the  fungus,  and,  as  previously  explained,  exude  through 
the  ruptured  sfcio  of  the  apple  in  pink,  sticky  masses  easily  visible  to 
the  naked  eye.  They  are  readily  washed  oflf  by  the  action  of  dew  and 
rain,  but  upon  drying  become  hard  and  glued  to  the  skin  of  the  apple. 

A  microscopic  examination  shows  these  spores  to  be  oblong,  almost 
cylindrical,  one-celled  bodies  with  a  delicate  pale-green  color  and  gran- 
ular (intents.  They  vary  in  size,  as  also  in  shape,  but  normally 
measure  t-5xl0-15  y^.    (PI.  II,  ^  a.) 

Ancospore'i. — In  addition  to  the  conidia,  or  summer  spores,  which 
are  produced  so  rapidly  and  in  such  great  numbers,  another  type  of 
spore  is  produced  on  the  old  rotten  apples  in  the  autumn  and  probably 
also  the  following  spring.  These  ascospores,  measuring  about  5  X  20  ;« 
(PI.  II,  3),  are  scarcely  distinguishable  from  the  summer  spores, 
but  are  usually  slightly  curved  and  are  borne  in  little  sacs  containing 
8  spores  each.  These  sacs,  or  ajsci  (PI.  II,  1),  are  produced  inside 
of  little  brownish  spore  va»e»  (perithecia)  embedded  in  black  nodules 
of  mj'celium  on  the  surface  of  the  rotten  apple  or  mummy.  This  con- 
stitutes the  niatui'c  stage  of  the  bitter-rot  fungus  as  first  discovered  by 
Clinton,"  and  is  probably  a  means  of  carrying  the  fungus  over  winter 
and  starting  infection  the  following  spring.  Von  Scbrenk  and  Spauld- 
ing^  found  it  on  limb  cankers  as  well  a.s  in  artificial  cultures.  The 
writer  secured  this  stage  of  the  fungus  on  a  numl>er  of  artificially 
infected  apples  in  the  laboratory  al>out  thi-ee  weeks  after  inoculation, 
and  it  developed  on  a  few  rotten  apples  brought  in  from  the  orchard 
and  placed  in  a  moist  chaml>er.  It  also  developed  abundantly  in  arti- 
ficial cultures  on  sterilized  potato  and  nutrient  agar  within  six  weeks 
after  inoculation. 

Gn'miiiatum  >if  tin-  Hjioi-en. — Placed  in  a  di-op  of  water  under  a 
microscope,  both  conidia  and  ascospores  may  Ite  seen  to  germinate 
within  three  or  four  houi-s,  each  spore  throwing  out  one  or  two,  some- 
times three,  germ  tubes.  (PI.  II,  -i  and  ri.)  During  germination  a 
cross  septum  usually  develops  in  the  center  of  the  spore,  which  soon 
Iwcomps  emptied  of  its  contents.  The-se  genn  UiIh's  grow  very  rapidly, 
iTaching  several  times  the  length  of  the  spore  within  an  hour  after 
germination,  and  then  begin  bninching. 

There  is  some  ({ucstion  as  to  how  the  threads  from  the  germinating 

"Clinlon,  C.  1'.  Apple  RntH  in  Illinois,  Rnl.  m.  111,  ARr.  Exp.  Sla.,  1P02,  pp. 
206-211,  PI.  J. 

"  Bill.  44,  Hiinwi  of  Plant  Iniiiwtry,  U.  W.  IK-i^rlmeHt  <>£  AgrinilUire,  IBflS. 
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spore  find  their  way  through  the  ekm  of  the  apple.  The  moBt  common 
belief  expressed  hj-  writers  upon  this  Biibject  is  that  the  fungus  enters 
through  insect  punctures  or  some  other  abnuiioii  of  the  skin,  and  it  haa 
also  been  sugge^^ted  that  the  fungus  could  probiibiy  enter  through  the 
unbroken  skin.  The  writer's  observations  woidd  indicab-  that  a  wound 
is  not  at  all  necessary  for  successful  infection  and  that  the  fungus  most 
commonly  penetrates  the  skin.  Several  hundred  .[loints  <if  infection 
were  examined  without  finding  any  indication  of  a  previous  puncture. 
A  large  percentage  of  the  apples  on  the  untreated  trees  iised  as  cliwks 
in  the  spraying  experiment  had  from  one  hundred  to  a  thousand  points 
of  infection,  and  in  man}'  cases  the  spots  were  no  thick  that  when  only 
one-sixteenth  of  an  inch  in  diameter  they  uverlappe<l.  In  the  labora- 
tory, infections  were  easily  made  by  dropping  water  containing  spores 
on  the  unbroken  skin  of  an  apple  in  a  moist  cliamber. 

BITTEK-KOT   CANKERS   ON    THK    BRANCH?:}*. 

In  1902  it  was  discovered  by  Mr.  R.  H.  Simpson,  of  Illinois,  that 
limb  cankers  were  associated  with  outbreaks  of  bitter-rot,  Messrs. 
Burrilland  Blair",  of  the  Illinois  Agricultural  Kxpennient  Station,  and 
Messrs.  von  Sc^hrcnk  and  Spaulding*,  of  the  Mississippi  Valley  I^bora- 
tor\'  of  the  Bureau  of  Plant  Industry,  working  iiidei>endently,  soon 
established  the  relationship  of  these  cankers  to  the  disease  on  the  fruit 
and  proved  by  inoculation  testa  that  these  cankers  were  caused  by  the 
same  fungus  that  attacks  the  fruit. 

In  describing  this  form,  von  Sehrenk  and  Simulding'  state  that 
"The  cankers  found  on  apple  trees  in  Illinois  appear  us  blackened 
depressions  on  apple  limbs  of  various  sizes,  from  last  year's  fruit 
spurs  to  limbs  3  to  4  inches  in  diameter.  Thus  far  the  cankers  have 
not  been  found  on  the  main  trunk.  On  these  limbs  rounded  or  oblong 
sooty-blaek  sunken  spots  occur  from  one  to  several  inches  long,  which 
have  more  or  less  ragged  edges,"  Limb  cankers  owur  abundantly  in 
the  Virginia  orchards,  but  the  writer  has  so  far  been  unable  to  find 
the  bitter-rot  fungus  a.ssociated  with  any  of  them.  Howe%'er,  limbs 
of  young  apple  trees  on  the  grounds  of  the  I'nited  States  Department 
of  Agriculture  ino<mlated  with  bitter-rot  spores  rapidly  developed 
these  cankers. 

80UBCB   OF   INFECTION   AN1>   KFHEAI)   OK   THK    DISKASK. 

The  question  as  to  the  chief  sount^  of  the  first  infection  each  year 
has  not  been  satisfactorily  settled,  nor  is  it  definitely  known  how  the 

"Circ.  58,  III.  Agr.  Eip.  Sta.,  Jnly,  1902.  and  Bill.  77.  111.  Agr.  Kx|i.  Sta.,  1!>02,  pp. 

''Bnl.  44,  Bnreaa  of  Plant  loiluatry,  U.  R.  I>ept  ot  Agriculture.  ISCKi,  pp.  2«^36. 
=  L.  c,  p.  31. 
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fungus  is  spi-ead  from  tree  to  tree  and  from  orchard  to  orchard.  It 
seems,  however,  (hat  the  mummied  fruit  and  the  limb  cunkers  are  both 
instrumoDtal  in  carryinpr  the  fimgus  ovc-r  winter  and  atartiiig  the 
annual  infection,  and  that  tnHect»  play  an  impoi-tant  rdle  in  the  spread 
of  the  spores. 

During  the  season  of  1903  and  again  in  1905  the  writer  visited  a 
number  of  infected  orchards  in  Virginia  and  West  Virginia,  making 
special  obwervations  upon  thi«  problem.  The  results  lead  to  the  con- 
clusion that  the  overwintering  mummies  hanging  on  the  treea  consti- 
tute the  chief  source  of  infection,  at  least  in  this  particular  region.  In 
the  majority  of  cases  examined  a  mummy  could  be  found  in  the  upper 
portion  of  the  infected  area,  but  in  no  case  was  there  found  associated 
with  such  outbreaks  any  cankers  that  could  Iw  identified  as  bitt«r-rot 
cankers.  However,  from  observations  made  in  the  Middle  West,  Bur- 
rill  and  Blair"  and  von  Schrenk  and  Spaulding*  conclude  that  the 
canker  is  the  chief  source  of  early  infection,  the  fungus  l)eing  held  over 
winter  in  the  diseased  limbs  and  producing  spores  for  the  infection  of 
the  new  crop  of  apples.  Hasselbring""  demonstrated  that  the  fungus 
of  bitter-rot  remains  alive  over  winter  in  the  mummied  apples.  It 
seems  possil)le  that  the  mature  spore  form  of  the  fungus  discovered 
by  Clinton  may  develop  the  following  spring  in  the  mummied  fruits, 
starting  the  infection  on  the  new  crop. 

After  one  apple  on  a  tree  becomes  diseased  and  begins  to  produce 
spores,  further  infections  may  readily  take  plat*  through  the  medium 
of  i-aindrops  which  splash  the  .spores  to  adjacent  fruits,  and  hea\-y 
dews  may  wash  the  spore.s  to  the  apples  below.  Insects  are  also 
undoubtedly  instrumental  in  disseminating  the  disea.se,"  and  they  are 
possibly  the  chief  carriers  of  the  spores  from  tree  to  tree.  On  the 
other  hand  the  rapidity  with  which  the  disease  frequently  spreads  over 
an  orcliard,  pi-actit^lly  destroying  the  entire-  crop  within  a  few  days, 
suggests  the  idea  that  the  spores  are  carried  on  the  wind,  and  indeed 
they  seem  to  be  om.i'present  in  the  bitter-n)t  districts,  only  awaiting 
suitable  weather  conditions.  But  the  spore  masses  being  stickj'  when 
wet  and  glued  to  the  skin  of  the  apple  when  drj%  there  .seems  to  be 
little  or  no  chance  for  the  wind  to  carrj'  the  sporas. 

]NKLL'KNCIX<i   CON1JITION8. 


The  predominating  conditions  thtit  influence  the   development  of 
bitter-rot  are  tempcralurc  and  hiuiii<lity.     A  few  days  of  hot  showery 

"  Bill.  77,  111.  XgT.  Kk|).  Stft,,  p.  356.     1902. 

I'  Bui.  44,  Bureau  i)f  Plant  InduHtry,  I'.  8.  Deimrtnieiit  of  AgricalUire,   1903,  pp. 
36-;t8. 

cBurrill  and  BUir,  1.  ,■.,  p.  354. 

■i Clinton,  G.  CBiil.  69,  III.  Agr.  Ksp.  Sta.,  p,  197. 
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weather  may  Htart  an  epidemic  that  will  destroy  the  entire  ci'up  of 
certain  varieties,  provided  the  fiingua  is  present. 

MoUitiire.- — Moisture  ia  not  only  necessary  for  the  germination  of 
the  spores,  but  it  favors  the  growth  of  the  fungits  and  hastens  spore 
production.  In  a  moist  atmosphere  the  spoi-es  are  produced  much 
more  rapidly  than  when  the  air  i:s  dry.  Moreover,  rain  is  an  active 
ajrent  in  the  spread  of  the  dlseatit',  liplashing  the  spores  from  hh 
uffeutcd  apple  to  adjacent  healthy  fruits.  Heavy  dews  followed  by 
liot  cloudy  days  with  a  humid  atmosphere  appear  to  make  i<leal  con- 
ditions for  the  rapid  development  of  this  disease. 

Te't'peraivre.— The  funguM  causing  this  <lisease  i»  decidedly  »  hot- 
weather  fungus  and  rarely  is  a  serious  pest  north  of  latitude  40-  N, 
July,  August,  and  September  are  the  three  bitter-rot  months,  and  a 
maximum  temperature  near  W°  ¥.  for  several  days  in  succession, 
coupled  with  suitable  moisture  conditions,  is  necessary  to  start  a 
serious  outbreak.  Infection  of  some  fruits  may  take  place  ay  early 
^  the  middle  of  June,"  but  the  fiuigus  grows  slowly  and  fruits  spar- 
ingly until  the  warmer  weather  of  .luly  increases  its  rate  of  develop- 
ment. In  Virginia,  on  July  10,  1905,  the  writer  olwei^ed  bitter-rot 
spots  covering  a  quarter  to  half  of  the  apple.  One  specimen  whs 
somewhat  more  than  half  involved  in  rot,  and  the  numerous  rings  of 
.spore  masses  indicated  that  the  fungus  had  )>een  fruiting  abundantly 
for  days,  and  the  infection  had  doubtless  taken  place  a  couple  of  weeks 
earlier.  The  variety  w^s  Yellow  Newtown,  and  the  fruit  was  scarcely 
more  tlian  half  grown.  The  proper  combination  of  heat,  moisture, 
and  an  abundance  of  spores  may  not  occur  until  Augu.st  or  .Scptenil)er, 
or  in  some  seasons  not  at  all. 

The  fungus  is  so  influenced  by  the  heat  of  the  sun,  and  pci'haj>s  by 
the  light  also,  that  the  fruit  on  the  south  side  of  a  tree  may  become 
badly  affected  before  the  disease  is  noticeable  on  the  opjjosite  side. 
Stioson''  observed  this  fact,  and  in  the  Virginia  orchaids  the  writer 
found  that  almost  invaiiably  the  fruit  on  the  sunny  side  was  destrojed 
drst,  and  oftentimes  a  portion  of  the  crop  on  the  north  side  would 
escape  when  the  destruction  was  complete  on  the  south  side.  This 
held  true  not  only  in  the  particular  orchard  under  experimentation, 
but  in  manj'  orchards  visited  during  the  outbreak  of  1903,  and  during 
the  past  season  as  well.  Moreover,  it  was  observed  that  fruit  on  the 
inside  lower  branches  well  protected  from  the  sun  was  less  attacked 
and  often  escaped  when  that  on  exposed  portions  of  the  .same  tree  was 
destroyed.  Owing  perhaps  to  exposure  to  the  sun  there  was  a  con- 
.siderably  higher  percentage  of  rotten  fruit  on  trees  partly  defoliated 
with  leaf-spot  fungi  than  in  the  case  of  trees  with  full  foliage.  Not 
only  is  the  fruit  on  the  sunny  side  of  the  tree  woi'se  affected,  but  the 

"See  Burrill  and  Blair,  Bui.  77,  III.  Agr.  Exp.  Sta.,  p.  332. 
^Bal.  1 ,  Misaouri  State  Fruit  Experiment  Statioii,  j).  6. 
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points  of  infection  are  more  commonly  located  on  the  sunny  side  of 
the  apple.  Although  infections  were  frequently  found  on  the  shaded 
fjide  of  the  apple,  in  the  majority  of  cases,  according  to  the  writer's 
observations  during  the  past  season,  the  rotten  spots  developed  on  the 
side  exposed  to  the  sun. 

Cold  is  decidedly  unfavorable  to  the  fungus  and  it  rarely  does  any 
damage  during  a  cool  season.  An  outbreak  may  be  almost  completely 
checked  by  a  few  days  of  cool  weather,  especially  when  the  mean  tem- 
perature remains  below  70°  F,  Late  infections  that  take  place  with 
the  approach  of  cool  fall  weather'  usually  remain  as  a  brown  speck 
encircled  with  a  red  or  purplish  ring.  However,  the  fungus  grows 
somewhat  in  the  average  fall  weather,  and  if  the  temperature  runs  up 
to  summer  heat  the  picked  fruit  may  rot  considerably  in  piles  or  in 
barrels  in  the  orchard.  This  emphasizes  the  desirability  of  rushing  the 
fruit  to  cold  storage  or  to  market  as  Hoon  as  picked.  In  storage  at  a 
temperature  of  35"^  F.  the  fungus  does  not  grow,  and  spots  previously 
Htarted  by  inoculation  develop  no  further  after  being  stored  at  this 
temperature. 


There  is  a  wide  range  of  variation  in  the  susceptibility  of  the  dif- 
ferent varieties  of  apples  to  injury  from  bitter-rot.  In  Virginia  the 
Yellow  Newtown  (or  Albemarle  Pippin)  is  preeminently  the  most  sus- 
ceptible commercial  variety.  On  the  other  hand,  the  Winesap  is 
equally  conspicuous  for  its  re.'^istance  to  the  disease.  When  in  close 
proximity  to  a  badly  rotting  variety  the  Winesap  may  become  infected, 
but  the  points  of  infection  usually  remain  as  mere  specks,  rarely  grow- 
ing to  any  size.  The  fungus  does  not  seem  to  thrive  on  this  variety 
and  the  production  of  spores  is  scant.  The  Ben  Davis,  although  one 
of  the  most  susceptible  varieties  in  the  Middle  West,  shows  a  com- 
paratively slight  tendency  to  rot  in  Virginia,  rarely  losing  more  than 
25  per  cent  of  its  crop.  York  Imperial,  the  variety  most  extensively 
grown  m  the  Valley  of  Virginia,  is  less  susceptible  than  Ben  Davis, 
being  rarely  attacked  to  a  serious  extent.  The  Grimes  also  rots  very 
little. 

From  rather  extensive  olwervations  made  during  1903  and  1905  in 
Virginia  and  West  Virginia  the  writer  has  prepared  the  accompanying 
list  of  varieties  in  the  order  of  their  susceptibility  to  bitter-rot.  This 
list  includes  only  such  varieties  as  the  writer  examined  in  orchards 
where  bitter-rot  was  found,  and  the  data  are  not  sufficiently  extensive 
to  Ije  entirely  reliable.  Those  varieties  almost  equally  susceptible  are 
gi-ouped  together,  the  first  group  representing  those  tliat  frequently 
lose  their  <'ntire  ciop,  the  second  group  those  that  in  a  bad  season  may 
be  expected  to  lose  50  to  75  per  cent  of  their  crop,  the  third  group 
those  that  rarely  suffer  more  than  25  per  cent  loss,  and  the  fourth 
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group  those  on  which  the  writer  has  never  found  the  disease.     Thetie 
groups  are  as  follows: 

1.  Yellow  Newtown  (or  Albemarle  Pippin),  Shackleford,  Bentley, 
Gibb:^,  and  Missouri. 

2.  Arkansas  Beauty,  Limbertwig,  Rhode  Island,  York  Stripe, 
Huntsman,  Pilot,  Peck,  Northern  Spy,  Jonathan.  Northwestern 
(ireening,  Fall  Cheese;  Stark,  Green  Sweet,  and  Nero. 

3.  Grimes,  Ben  Davis,  York  Imperial,  Gano,  Arkansas,  Ivanhoe, 
and  Winesap. 

4.  Coffelt,  Bismarck,  Pewaukee,  Stuart  Golden,  Pryor,  Salome, 
Scarlet  Cranberry.  Oliver.  Roxbury,  Lankford,  Loy,  Rails,  Craw- 
ford, Carlough,  and  Akin. 

Mr.  F.  W.  Faiirot,  of  the  Missouri  State  Fruit  Experiment  Station, 
a,  collafxirator  of  the  Department  of  Agriculture,  has  kindly  furnished 
the  following  Information  relative  to  the  susceptibility  of  the  different 
varieties  of  apples  in  the  State  of  Missouri,  He  has  arranged  the 
varieties  in  their  approximate  order,  with  the  most  susceptible  varie- 
ties tirat,  in  four  classes,  which  do  not  necessarily  coincide  with  the 
four  classes  given  above.     They  are  as  follows: 

1.  Willow  and  Huntsman. 

2.  Ben  Davis,  Gano,  Ingmm.  Smith,  Rome,  York  Imperial,  Clay- 
ton, Nickajack,  and  Nixonitc. 

3.  Lowell,  Porter,  and  Maiden  Blush. 

4.  Arkansas,  Arkansas  Black,  Jonathan,  Grimes,  Winesap,  and 
Gilpin. 

Mr.  Faurot  writes  concerning  this  list  as  follows: 

In  some  eeason»,  however,  tbia  Ihinl  ^roup  (-unies  next  to  Willow  and  Huntsman, 
for  when  they  hitter-rot  at  all  the  whole  crop  usuall)'  goec,  especially  Lowell  and 
Porter.  The  reason  I  put  them  thin)  in  betaiife  aoine  eeanone  they  are  out  of  the 
way  before  hitter-rol  attBcka  them  or  begins  to  develop  with  any  degree  of  Heverity. 

The  varieties  given  conetittile  about  all  of  thorn;  that  are  fcrown  commercially  in 
aouth  Missouri.  ABide  from  these,  however,  i  have  olwerved  bitter-rot  on  very 
nearly  every  variety  of  apple  that  I  have  ween  growing  in  the  State,  including  audi 
varietieH  as  the  ordinary  KuHsets,  Lawver,  Northern  Spy,  Stevenson  Pippin,  Baldwin, 
and  many  others  that  are  ^rown  only  a  few  treen  in  a  place.  I  have  never  seen  it, 
however,  on  White  Pearmain,  Yellow  Traiisparenl,  or  Bed  Astrachan.  This  is 
merely  my  personal  observation,  however,  and  I  have  no  doubt  that  it  occurs  on 
these  varieties  the  same  aa  on  others,  although  I  have  not  seen  it. 

ILBlCEDIAIi  MBABURES. 

Although  bitter-rot  has  been  known  in  this  country  as  a  serious 
apple  disease  for  at  least  thirty-five  yeai's,  it  seems  that  no  attempt 
was  made  to  find  a  remedy  for  it  until  about  1888.  During  that  year 
Galloway"  planned  some  experiments  for  the  control  of  this  disease, 

"  Galloway,  B.  T.  Sulphuret  of  Potassium  for  Bitter-Rot  of  the  Apple.  Journal  of 
Mycology,  vol.  V,  1889,  pp.  37-38. 

ie681-B„.93-«_2  „„.„..,G«08IC 
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which  were  carried  out  by  Mr.  J.  W.  Beacli,  of  Batavia,  Ark.  Sul- 
phuret  of  potassium  was  the  fungicide  uaed,  and  the  re.sult«  reported 
were  somewhat  encouraging.  In  1889  Galloway  also  directed  a  series 
of  experiments  on  the  treatment  of  this  disease  in  Virginia.  Potas- 
sium sulphid  and  ammoniacal  copper  carbonate  were  used,  and  Mr. 
George  ii.  Curtis,"  who  did  the  spraying,  reported  good  results  from 
both. 

The  investigations  thus  begun  were  soon  followed  with  remedial 
experiment-i  by  several  experiment  stations  workers,  notably  Alwood,* 
Garman,'  Stinson,**  and  Whitten/  all  of  whom  reported  favorable 
though  not  entirely  satisfactory  results  from  spraying  with  copper 
compounds. 

Since  the  severe  outbreak  of  1900,  efforts  to  control  this  disease 
have  been  continued  with  renewed  interest,  and  several  papers  report- 
ing results  of  remedial  experiments  have  been  published.  In  llWl 
Quaintance,-''  in  writing  of  experiments  conducted  in  Georgia  the  pre- 
ceding year,  stated  that '"  the  results  are  much  in  favor  of  four  appli- 
cations of  Bordeaux,  not  only  in  quantity  of  fruit  but  in  size  and 
appearance,  and,  as  developed  later,  in  keeping  quality."  Some  of 
the  best  I'esults  that  have  come  to  the  writer's  attention  are  those 
reported  by  Stinson  in  1901. c  One  plot  sprayed  five  times  gave  "59 
per  cent  of  the  fruit  free  from  bitter-rot,'*  another  sprayed  four  times 
gave  "78  per  cent  of  the  fruit  free  from  hitter-rot,"  while  one  check 
plot  had  only  "1.6  per  cent  of  the  fruit  free  from  bitter-rot"  and 
another  ''ll  per  cent  of  the  fruit  free  from  bitter-rot.'"  In  1902*  the 
same  writer  published  the  results  of  another  series  of  experiments 
showing  beneficial  results  from  spraying. 

As  a  result  of  their  investigation  in  1902.  Burril)  and  Blair'  recom- 
mended a  systematic  search  for  and  removal  of  the  diseased  fruits  and 
infecting  cankers  or  mummies,  stating  that  "  the  canker  and  infested 
fruit  should  l)c  reniove<l,  taking  care  not  to  distribute  the  infection  in 

afurtif,  Georije  G.  Treatmtnt  of  Kittcr-Rot  of  the  A|)ple.  Bui.  11,  Section  of 
Vt-Kftable  Pathology,  U.  S.  l»e|>t.  of  Agrirulture,  1890,  pp.  .tS-tl. 

SAlwood,  Willmiii  B.  Bitter-Rot.  Bui.  17,  Va.  Agr.  Exp.  Sta.,  1892,  pp.  61-62 
and  64-65.  Also  Ripe-Rot,  or  Bitter-Kot  of  Apple.  Bui.  40,  Va.  Xgr.  Exp.  Sta., 
1894,  pp.  59-82. 

■^tJarman,  H.     Bui.  44,  Ky.  Afjr.  Exp.  Hta.,  1893,  pp.  3-24. 

rfStinron,  John  T.     Bittpr-Kot.     Bui.  26,  Ark.  Aur.  Kxp.  Sta.,  1894,  pp.  33-34. 

'Whitten,  J.  C.  The  Bitter-R«t  Bui.  31,  Mo.  Aftr.  Exp.  Sta.,  1896,  pp.  3-1 
and  7- IS. 

/ QuHintance,  A.  T..  Bitter-Rot  of  AppU'a.  Thirteenth  Annual  Rejiort,  (ia.  Exp. 
Sta.,  pp.  3ilO-.iai  and  I'l.  IX. 

i'Stiusiin,  J.ihii  T.  Preliminary  R<'port  on  Bitter-Rot  or  Ripe-Rot  of  Apples.  Bui. 
1,  Mo.  .StMti-  Fruit  Exp.  Sla..  pp   3-21. 

*Stinson,  John  T.  Notes  on  Sprayinjr  for  Bitter-Bot.  Bui.  2,  Mo.  State  Fruit 
Exp.  Sla..  jjp.  3-20. 

tBui.  77,  111.  Agr.  Exp.  Sta.,  p.  366. 
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the  process.  This  Ls  of  the  utmost  hiiportance  if  the  contagion  is  to  he 
stopped."  They  also  state  that  ''the  disease  can  be  kept  in  check 
during  the  summer  by  repeated  applieations  of  Bordeaux  mixture."  In 
a  paper  read  before  a  meeting  of  the  Illinois  State  Horticultural  Society, 
Burrill "  reports  experiments  conducte<l  in  three  counties  of  southern 
Illinois,  showing  that  the  disease  yielded  to  applications  of  Bordeaux 
mixture.  The  results  of  these  experiments  indicate  especially  the 
importance  of  early  spraying. 

Reporting  upon  two  years'  experiments,  von  Schrenk  and  Spaul- 
ding'  state  that  "to  a  certain  ext«nt,  varying  from  10  to  75  per  cent, 
Bordeaux  mixture  surely  does  prevent  the  rav^es  of  the  bitter-rot," 
They  also  strongly  recommend  the  removal  of  diseased  fruits,  mum- 
mies, and  limb  cankers. 

THE  vraOINIA  BXFEBUCEHTS. 

The  orchard  of  Mr.  W.  H.  Goodwin,  in  which  the  experiments  were 
conducted,  is  situated  on  a  spur  of  the  Blue  Ridge  Mountains,  in  NeUon 
County,  abuut  5  miles  south  of  Afton.  This  and  the  adjacent  county 
of  Albemarle  have  long  been  famous  for  their  production  of  the 
Yellow  Newtown  (or  Albemarle  Pippin)  apples,  some  trees  of  which 
are  100  years  old  and  still  thriving.  This  variety  is  not  subject  to 
serious  injui'y  from  apple  scab,  nor  does  it  suifer  materially  from  the 
leaf -spot  diseases,  and  until  the  advent  of  bitter-rot  magnificent  crops 
were  secured  in  this  section  without  spraying. 

Mr.  Goodwin's  orchard  has  a  northern  exposure,  v,  ith  an  elevation 
of  from  1,000  feet  on  the  lower  side  to  about  1,25^  feet  at  the  upper 
side.  The  land  is  very  steep,  having  an  incline  of  almost  forty-five 
degrees  in  some  places,  and  an  extra  man  with  a  lever  is  required  in 
spraying  to  prevent  the  wagon  from  upsetting.  The  soil  is  dark 
brown,  almost  black,  deep,  and  fertile,  such  as  is  known  throughout 
that  section  as  ''pippin"  soil.  The  stones  that  almost  completely 
covered  the  ground  have  been  piled  up  in  windrows,  and  a  deep  furrow 
has  been  plowed  between  the  tree  rows  in  which  to  run  the  upper 
wheeln  of  the  spray-wagon,  to  avoid  turning  over.  Above  the  middle 
of  the  orchard  is  a  spring  with  a  flow  of  five  to  eight  gallons  a  minute, 
which  affords  an  ample  supply  of  water  for  spraying  purposes. 

The  bearing  orchard  is  composed  of  about  800  trees  of  Yellow  New- 
town 18  to  23  years  old,  500  Winesaps  8  to  23  years  old,  and  200  York 
Imperials  8  years  old.  There  are  also  a  number  of  young  trees  not 
yet  in  bearing.  Mr,  Goodwin  states  that  the  original  forest  was 
removed  and  the  trees  planted  the  second  year  after  clearing,  and 
that,  as  a  rule,  crops  of  com  oi'  tobacco  were  grown  between  the  rows 

"Bunill,  T.  J.    Experimentfi  in  Spraying  tor  Bitter-Eot.    Trana.  HI.  State  Hort. 
Soc.,  1902,  54-68. 
*  Bol.  44,  Boreau  of  Plant  Industry,  U.  S.  Dept.  of  Agricolture,  1903,  pp.  38-45, 
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until  the  trees  came  into  l>earing,  or  about  twelve  to  Aft«en  years. 
Then  the  land  was  usually  left  uncultivated.  A  portion  of  it,  includ- 
ing the  experimental  block,  is  now  in  sod,  having  l>een  seeded  to 
orchard  gi-ass  in  liK)2. 

According  to  Mr.  Goodwin,  bitter-rot  first  appeared  in  this  orchard 
to  a  noticeable  extent  in  Itii)^,  and  in  1!I01  it  did  considerable  damage. 
In  1903  the  trees  received  three  early  applitrations  of  Bordeaux  mix- 
ture, and  on  September  13  of  that  year  the  writer  visited  the  orchard 
and  i-oughly  estimated  the  los.-i  from  bitter-rot  at  4(l  per  cent.  When 
the  crop  was  harvested,  a  few  days  later,  Mr.  Goodwin  estimated  the 
loss  at  about  60  per  cent.     Since  91)  per  cent  of  the  crop  was  lost  in 

Home  unsprayed  or- 
chards in  the  same 
neighborhood,  it 
appeared  that  the 
treatment  had  some 
effect.  In  1904  there 
was  no  crop," 

THE  EXPERIMENTAL 
TREKS, 

Only  the  Yellow 
Newtown  variety 
was  used  in  this  ex- 
periment,the  Wine- 
sap  and  York  Im- 
perial not  being 
subject  to  .serious 
loss  from  rot  in  this 
section.  As  may 
be  seen  from  the  ac- 
companying  plat 
{fig.  1),  35  trees 
were  included  in  the  experiment.  They  are  19  years  old  and  al>out  25 
feet  high,  with  a  »pr<;ad  of  about  25  feet.  These  treoM  have  been 
pruned  by  thinning  out  the  conflicting  bi-anches,  and  have  developed 
into  the  broad,  low,  somewhat  pyramidal  typeniiturally  a-ssumed  by 
this  variety.  The  block  is  situated  below  the  middle  of  the  orchard, 
with  23-year-old  trees  of  the  same  \aricty  on  the  east  and  a  young 
orchard  not  yet  in  bearing  on  the  west.  Below  (north  side)  is  a  block 
of  young  bearing  trees  of  the  same  variety,  the  crop  of  which,  not 
being  properly  sprayed,  rotted  baiUy.  On  the  upper  side  ia  a  block 
(if  ynmg  trees  not  yet  in  fjcaring. 

"Af  a  rule,  ai)pli>  treoa  in  thfe  sei:tion,  eHj^fialiv  th«  Yellow  NcwtoHii,  Ix-ar  imly 
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THE  PLAN    OP  THE    EXPERIMENT. 

Object. — This  experiment  was  designod  to  determine  (1)  to  what 
extent  bitter-rot  could  lie  controlled  by  sprayiiijf  with  Bordeaux  mix- 
ture, (U)  the  number  of  applications  required,  and  (3)  the  proper  time 
to  make  these  applications.  Owing  to  the  influence  of  weather  condi- 
tions upon  this  disea.se  it  was  not  expected  that  answers  to  all  these 
(luestionti  could  be  obtained  in  a  .single  season;  but  the  season  of  1!)05 
was  8o  favorable  to  bitter-rot,  the  disease  appearing  so  early  and  con- 
tinuing with  such  force  throughout  the  season,  that  the  results  obtained 
are  believed  to  )je  a  safe  guide  for  almost  anj-  season. 

Spraying  KcJieme. — In  order  to  solve  the  questions  just  enumerated 
it  was  necessary  to  cover  the  entire  season  with  a  varying  number  of 
applications,  using  a  process  of  elimination  in  the  plan  as  shown  in 
Table  II  (p.  23).  As  may  be  seen  bj'  reference  to  this  table,  the  dates 
of  the  successive  applications  were  as  follows:  April  S,  May  1,  May  9, 
June  12,  June  27,  July  10,  July  25,  August  7,  August  22,  and  September 
4.  The  first  date  was  just  after  the  cluster  buds  had  opened,  exposing 
the  blossom  buds,  but  before  the  latter  had  opened:  the  second  just 
after  the  petals  had  fallen,  and  the  third  application  eight  days  later. 
The  fourth  date  weis  about  six  weeks  aftoi'  the  petals  had  fallen,  the 
subsequent  dates  being  at  intervals  of  about  two  weeks.  The  object 
of  the  first  three  applications  was  to  combine  the  treatment  of  apple 
scab  with  that  of  bitt<'r-rot  and  to  determine  their  effect  upon  the  latter. 
As  shown  in  Table  II,  one  group  of  plots  (Nos.  1  to  5)  receiving  three 
to  nine  applications  had  one  or  more  of  the  late  .spniyings  omitted. 
From  another  group  {Plots  9  to  12)  the  early  applications  foi-  scab  were 
omitted.  Plots  16,  If!,  17,  and  12,  receiving  four  applications  each,  were 
designed  to  determine  the  pei"iod  at  which  spraying  gives  the  best 
results.  Plota  7  and  8  combine  early  and  late  spraying,  leavingan  early 
midseason  interval  that  proved  in  this  case  to  be  too  long.  Plot  6  was 
sprayed  just  before  the  trees  bloomed,  as  soon  as  the  blossoms  were 
shed,  and  eight  days  later  (the  usual  apple-scab  treatment),  and  everj- 
two  weeks  from  June  12  to  September  4,  receiving  ten  applications  in 
all.  It  was  intended  that  Plot  9  siiould  he  sprayed  at  intervals  of  two 
weeks,  beginning  June  12,  making  the  treatment  for  this  plot  the  same 
as  No.  ti,  with  the  three  early  applications  omitted;  but  the  writer  inad- 
vertently overlooked  the  first  date.  Therefore,  in  older  to  avoid  dupli- 
cating No.  10,  two  more  applit^ations  were  dropped  out  of  No.  9  later 
in  the  season.  The  original  scheme  included  Plots  13  and  1-t,  which 
were  to  ha\Ti  received  the  last  three  and  the  last  two  applications, 
respectively;  but  when  the  time  arrived  for  their  treatment  to  begin 
the  crop  on  them  was  already  destroyed  by  the  rot  and  they  were 
tlierefore  dropped. 

Each  plot  consisted  of  but  two  trees.  There  were,  then,  in  the 
experimental  block  fifteen  treated  plots  of  two  trees  each  and  live 
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untreated  trees  used  as  checks.  By  referring  to  the  plat  of  the 
block  (fig.  1)  it  will  be  seen  that  the  checks  (A,  B,  C,  D,  and  E) 
were  well  scattered  among  the  sprayed  trees.  Plot  1,  at  the  lower 
left-hand  corner,  practically  amounted  to  a  check,  as  it  received  only 
the  three  early  applications, and  62  percentof  the ci-op rotted.  Check 
A  is  near  the  lower  right-band  corner  and  B  just  below  the  center, 
while  C  and  D  are  near  the  upper  left-hand  corner  and  E  at  the 
upper  right-band  corner.  Other  ti-ees  were  originally  set  aside  am 
checks,  but  when  it  waw  found  that  bitter-rot  was  developing  abun- 
dantly on  all  of  them  some  were  sprayed  In  order  to  reduce  the  loss  to 
the  owner.  Two  trees  to  the  plot  might  seem  at  tirst  thought  insuffi- 
cient for  determining  the  best  results  from  the  i-praying,  but  the  trees 
are  quite  large,  yielding  about  '20  to  35  bushels  each.  Moreover,  the 
plots  are  almost  in  duplicate,  there  being  a  difference  usually  of  only 
one  application  in  adjacent  plots. 

WEATHER   CONDITIONS   ATTENDING   THE   EXPERIMENT. 

Better  conditions  for  a  severe  test  of  spiuying  could  scarcely  be 
desired.  As  will  be  seen  from  the  following  weather  table",  there 
was  an  abundance  of  rain  throughout  the  season  and  considerable  high 
temperature.  Beginning  June  IfJ  It  rained  every  day  except  one  until 
June  25,  and  during  that  period  the  temperature  ranged  high,  reach- 
ing 89°  F.  on  the  18th,  94'^  F.  on  the  19th,  9t}°  V.  on  the  'iOth,  89°  F. 
on  the  21st,  and  9iJ°*E.  ou  the  22d.  This  combination  of  moisture 
and  heat  made  an  ideal  infection  period.  The  conditions  during  July 
were  also  fa\'orable  to  bitter-rot.  It  rained  every  day  during  the  first 
week  and  continuedat  intervals  throughout  the  month.  The  tempera- 
ture reached  94'^  F.  on  July  16,  and  was  9'2-  F.  on  the  preceding  and 
the  following  day.  The  orchard  was  f  i-equently  enveloped  in  fog  and 
the  dews  were  usually  very  heavy.  As  a  consequence  all  unsprayed 
trees  showed  bitter-rot  early  in  the  month,  and  by  the  end  of  the 
month  the  disease  was  well  under  way.  This  ideal  bitter-rot  weather 
continued  through  August,  and  before  the  end  of  that  month  the 
crop  on  all  unsprayed  trees  was  pi'actically  destroyed.  The  crop-s  in 
the  unsprayed  orchards  in  the  neighborhood  were  also  badly  affected, 
showing  that  the  outbreak  of  bitter-i-ot  was  general  in  that  region. 

"No  nxact  meleorolopcal  <laU  l)eiii({  availablii  for  tlie  imni<^diate  vicinity  in  which 
the  ezperime^ta  were  conducted,  data  are  giveo  for  Charloltedville.  Va.,  the  nearest 
point  where  permanent  recorde  are  liept,  a  diatanue  of  Hbout  25  miles  from  the  site 
of  the  orchard  uw^d  for  the  experiment.  The  weather  conditions  appeared  to  be 
similar  in  the  two  iet^tions,  and  llie  table  may  be  coneidered  fairly  representative  of 
the  conditions  that  prevftiled  in  the  orchard.  The  data  are  from  the  monthly 
reports  of  the  Virginia  Section  of  the  Climate  and  Crop  IService  of  the  Weather 
Bureau. 
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The  re8ulte,  ns  indicatedlwlow.  are  due  entirely  to  spraying,  no  effort 
having  been  made  to  (jhet'k  the  rot  by  any  other  measure.  No  mum- 
mies or  cankers  were  removed,  and  the  apple«  that  became  infected 
were  allowed  to  remain  on  the  tieea  until  the  crop  was  picked  or  until 
they  dropped.  Those  that  fell  to  the  ground  were  left  under  the  trees 
until  picking  time.  The  hands  that  worked  in  the  orchard  were  spe- 
cially instructed  not  to  remove  any  of  the  diseased  apples  from  the 
experimental  block.  The  object  was  to  test  the  value  of  Bordeaux  mix- 
ture under  the  most  adverse  conditions,  and  all  possible  .sources  of 
infection  were  left  undisturbed. 

On  July  10,  specimens  of  bitter-rot  apples,  some  of  which  arc  shown 
in  Plate  I,  could  be  found  here  and  there  in  the  orchard,  especially  on 
unsprayed  trees,  and  two  weeks  later  (July  24)  each  tree  was  exam- 
ined by  walking  araund  it  and  looking  for  infected  fruits.  The  dis- 
eased fruits  were  counted,  and  a  general  idea  of  the  condition  on  that 
date  may  be  conveyed  by  the  following  summary  of  the  notes  made  at 
that  time: 

Od  each  of  the  checks  (A   to  E)  l(Hl  to  25(1  affected  fruits  were 
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counted  without  climbing  the  trees,  which  probably  means  an  infec- 
tion of  10  to  15  per  cont  of  the  crop,  since  there  must  have  been  many 
diseased  fruits  unseen. 

Plot  1  showed  about  21  dbeased  fruita  on  each  tree. 

Plot  2  showed  5  diseased  fruits  on  one  tre«  and  6  on  the  other. 

Plots  3,  4,  and  5  showed  1  to  3  diseased  fruits  on  each  tree. 

Plot  6  showed  no  rot. 

Plots  7  and  8  showed  f)  to  30  diseased  fruits  on  each  tree. 

Plots  9  and  10  showed  7  to  18  diseased  fruits  on  each  tree. 

Plot  11  showed  22  diseased  fruits  on  one  and  36  on  the  other  tree. 

Plot  12,  which  had  not  been  sprayed,  showed  112  diseased  fruits  on 
one  and  150  on  the  other  tree. 

Plot  15  showed  25  affected  fruits  on  one  tree  and  35  on  the  other. 

Plot  16  showed  6  affected  fruits  on  one  tree  and  10  on  the  other. 

Plot  17  was  apparently  still  free  from  bitter-iot. 

The  above  is  sufficient  to  indicate  that  in  practically  every  tree  there 
was  an  abundant  supply  of  spores  for  a  serious  outbreak  of  the  disease, 
and  that  wherever  Bordeaux  mixture  was  tacking  the  fungus  became 
rampant. 

It  was  almost  impossible  with  the  equipment  used  to  .spray  the  tops 
of  most  of  the  trees  thorough!}',  and  later  examinations  showed  that 
some  bitter-rot  occurred  in  the  top  of  every  tree.  Every  rain  must 
have  washed  down  an  abundance  of  spores  from  diseased  apples  in  the 
tops  to  fruits  below. 

In  Table  II  the  results  fi-om  the  two  trees  in  each  plot  are  combined, 
and  the  windfalls,  both  rotten  and  sound,  are  included.  As  a  rule, 
half  to  three-fourths  of  the  rotten  fruit  was  on  the  ground  at  picking 
time.     This  was  true  of  sprayed  as  well  as  unsprayed  trees. 

The  crop  of  the  experimental  block  was  picked  and  sorted  on  Sep- 
tember 19  to  23,  inclusive,  and  the  result  from  each  tree  kept  separate. 
The  fruit  on  the  ground  was  picked  up  and  classified  into  sound  and 
rotten,  and  the  fruit  picked  from  the  tree  was  likewise  classified. 
Sound  fruit  constituted  every  apple  free  from  bitter-rot,  regardless  of 
codling  moth  or  scab.  All  fruits  that  were  unmistakably  affected  with 
other  rots,  such  as  Sphteropsis,  Penicillium,  and  Monilia,  were  dis- 
carded and  not  included  in  either  class.  As  a  rule,  this  did  not  exceed 
3  per  cent  of  the  crop.  Wherever  there  was  any  doubt,  however,  the 
trouble  was  charged  to  bitter-rot. 

The  final  results  of  these  experiments  are  shown  in  Table  II,  and  it 
will  be  seen  from  this  table  that  in  everj'  treated  plot  Bordeaux  mixture 
bad  a  beneficial  effect  regardless  of  the  time  of  application,  and  that 
where  the  trees  were  properly  sprayed  the  loss  was  less  than  5  percent 
of  the  crop,  while  the  untreated  ti-ees  suffered  a  total  less.  It  is  rare 
that  such  results  are  obtained  in  the  treatment  of  a  plant  disease. 
With  the  exception  of  Jeaf-curl  of  the  peach,  leaf-blight  of  the  pear. 
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and  possibly  apple  scab,  these  resulta  would  indicate  that  bitter-rot 
yields  more  completely  to  treatment  than  any  other  disease  known  to 
the  writer.  The  infection  period  of  bitter-rot  being  much  longer,  a 
greater  number  of  applications  are  required  to  secure  protection 
throughout  the  season,  but  it  would  seem  that  an  apple  coated  with 
Bordeaux  mixture  would  not  be  attacked  by  hitter-rot  even  under 
conditions  otherwise  most  favorable  to  the  fungus. 

Table  II. — Sehtme  of  spraying  nt  Aam,  I'u.,  during  (ftc  »eo*jn  of  IMS,  and  iu  rrmiUs. 
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In  the  first  column  on  the  left  of  this  table  the  numhevsof  the  sprayed 
plots  arc  given  in  figures  and  the  unsprayed  trees  are  indicated  by  let- 
ters. The  dates  of  the  applications  are  given  at  the  heads  of  succeeding 
columns,  and  the  ditto  marks  after  each  plot  number  refer  to  these 
dates.  For  example,  the  mark.s  after  Plot  No.  1  indicate  that  this  plot 
was  sprayed  April  8,  May  1,  and  May  9;  while  Plot  No.  12  was  sprayed 
July  25,  August  7  and  25J,  and  September  4.  The  three  columns  on  the 
right  show  the  results  in  bushels  of  sound  fruit,  bushels  of  rotten 
fruit,  and  percentage  of  sound  fruit  for  each  plot,  as  determined  when 
the  crop  was  picked,  September  18  to  23.  The  check  plots  are  placed 
in  the  table  about  as  they  occurred  in  the  orchard.  Plot  A  being 
located  near  the  lower  side,  while  Plot  E  is  at  the  upper  side. 

Plot  1,  as  will  be  seen  from  the  table,  received  but  three  applica- 
tions (those  usually  given  in  the  treatment  of  apple  wcah),  on  April  S, 
May  1,  and  May  9,  with  the  result  that  only  37.9  per  cent  of  the  fruit 
was  saved  from  bitt«r-rot,  showing  that  the  treatment  was  stopped  too 
early.     (PI.  V,  tig.  1.) 
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Plot  2  received,  in  addition  to  theee  three  treatments,  one  on  June 
12,  after  an  interval  of  33  dalys,  and  a  fifth  application  on  June  27. 
with  the  result  that  67.8  per  cent  of  the  crop  w(i.s  waved. 

Plot  3  received,  in  addition  to  the  foi'egoin^  ti'eatments,  one  appli- 
ration  on  Jul}'  10  and  another  on  July  25,  making  seven  in  all,  with 
the  result  that  96.5  per  cent  of  the  crop  was  saved.    (See  PI.  Ill,  fig.  1.) 

Plot  4  received  eight  treatments,  the  dates  being  the  same  an  in 
Plot  3,  with  an  additional  application  on  August  7.  The  percentage 
of  sound  fruit  was  96.8. 

Plot  5  received  an  additional  treatment  August  22,  making  nine 
applications  in  all,  with  the  saving  of  96.6  per  cent  of  the  crop. 

Plot  6  was  sprayed  as  in  Plot  5,  with  an  additional  treatment  on 
September  4,  thus  receiving  an  application  on  every  spraying  date,  or 
a  total  of  ten,  the  largest  number  given  any  plot  in  the  experiment. 
The  result  was  a  saving  of  98.9  per  cent  of  the  crop.     (PI.  IV,  fig.  1.) 

Check  A,  which  consisted  of  one  untreated  tree,  yielded  only  one 
sound  fruit  and  10  bushels  of  rotten  fruit.  {PI.  Ill,  tig.  2,  and 
PI.  VII.) 

Plot  7  received  the  first  three  applications,  namely,  on  April  8,  May 
l,and  May  9;  and  the  last  four,  namely,  on  July  25,  August 7,  August 
22,  and  September  4,  leaving  an  interval  of  about  two  months  and  a 
half  during  which  the  treey  were  not  sprayed.  This  interval  was  too 
long,  as  indicated  by  the  yield  of  only  80.1  per  cent  of  sound  fruit. 

Plot  8  was  sprayed  on  the  same  dates  as  Plot  7,  with  the  omission  of 
the  application  on  July  25,  so  that  the  interval  during  which  the  trees 
were  not  sprayed  was  about  three  months,  resulting  in  a  saving  of  only 
51.7  per  cent  of  the  crop. 

Plot  9  received  applications  5,  6,  7,  and  9.  namely,  on  June  27,  July 
10,  July  25,  and  August  22,  82.6  per  cent  of  the  crop  being  saved. 

Check  B,  consisting  of  one  untreated  tree,  yielded  17  bushels  of  rot- 
ten fruit  and  only  i^ix  sound  apples. 

Plot  10  received  applications  5  to  10,  namely,  on  June  27,  Julj'  10, 
July  25,  August  7,  August  22,  and  September  4,  90  per  cent  of  the 
fruit  being  saved. 

Plot  11  differed  from  Plot  10  in  that  the  treatment  of  June  27  was 
omitted.  As  a  result  of  these  five  applications,  IS6.6  per  cent  of  the 
crop  was  saved. 

Plot  12  received  one  application  less  than  Plot  11,  the  first  treatment 
occurring  July  25,  Only  53.5  per  cent  of  the  crop  was  saved.  (PI.  V, 
fig-  2.) 

Check  C,  which  consisted  of  one  unsprayed  tree,  had  13  bushels  of 
rotten  fruit  and  no  sound  fruit,  the  entire  crop  having  been  destroyed. 

Check  D,  one  untreated  tree,  yielded  201  hu.shels  of  rotten  fruit 
and  only  two  sound  apples.     (PI.  IV,  fig,  2.) 
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Plot  15  was  sprayed  on  July  10,  July  25,  August  7,  and  August  S2, 
and  yielded  90.8  per  rant  of  sound  fruit. 

Plot  16  received  tbe  same  numlier  of  treatments  an  Plot  15,  but  the 
spraying  was  begun  and  ended  two  weeks  earlier,  the  first  application 
being  made  on  June  27  and  the  last  August  7.  As  a  result  93.'t  per 
cent  of  sound  fruit  was  obtained.     (PI.  VI,  fig.  2.) 

Plot  17  also  received  four  applications  at  intervals  of  two  weeks, 
liut  the  treatment  was  Iveguii  two  weeks  earlier  than  in  Plot  16,  the 
spraying  datee  being  June  12,  June  27,  July  10,  and  July  25.  The 
yield  of  sound  fruit  wis  88.8  per  cent. 

Check  E,  one  untreated  tree,  yielded  one-fourth  bushel  of  sound  fruit 
and  16i  btishels  of  rotten  fruit,  the  percentage  of  sound  fruit  being  1.5. 

BRNF.FICIAL   KTEKCTH  OP  SPRATINIi. 

In  analyzing  the  resulbK  as  shown  in  Table  II  it  is  not  difficult  to 
conclude  that  in  Plots  1  and  2  spraying  was  stopped  too  early,  that  in 
Plot  12  spraying  was  begun  too  late,  and  that  in  Plots  7  and  K  the 
interval  between  tbe  early  and  late  applications  was  too  long.  From 
Plots  3  to  6,  as  compared  with  Plots  1,  2,  7,  8,  and  12,  and  the  checks. 
it  is  also  plainly  evident  that  bitter-rot  mo  Ije  completely  controlled 
by  coating  the  fruit  with  Bordeaux  mixture  before  infection  tak&s 
place  and  keeping  it  thoroughly  coated  throughout  the  season.  More- 
over, Plots  10,  11,  15,  16,  and  17  seem  to  indicate  that,  so  far  as  bitter- 
rot  is  concerned,  spraying  before  the  trees  bloom  and  within  a  month 
after  the  blooming  period  is  not  absolutely  necessary.  It  is  clearly 
seen  by  comparison,  however,  that  the  three  early  applications  (April 
8,  May  1 ,  and  May  9)  had  a  decidedly  beneficial  effect  in  all  the  plots 
that  received  them.  Compare  Plot  1,  which  received  only  these  three 
applications  and  yielded  37.9  per  cent  of  sound  fruit,  with  the  unsprayed 
trees,  A  to  E,  which  yielded  practically  no  sound  fruit.  Plot  12. 
which  received  four  late  applications  (July  25,  August  7,  August  22, 
and  September  4),  gave  only  53.5  per  cent  of  sound  fruit,  while  Plot 
7,  which  had  the  same  treatment  and  in  addition  the  three  early  appli- 
cations, gave  80.1  per  cent  of  sound  fruit.  The  three  early  applica- 
tions thoroughly  coated  the  brancbea  and  leaves,  as  well  as  the  veiy 
young  fruit,  and  it  is  probable  that  protection  from  infection  was  pro- 
longed by  the  action  of  the  rains  in  washing  the  copper  from  the  leaves 
to  the  fruits.  Of  the  several  plots  receiving  only  four  applications 
each,  No.  16,  which  leceived  its  first  application  on  June  27,  gave  the 
best  results,  yielding  93.3  per  cent  of  sound  fruit.  However,  Plot 
17,  which  had  its  first  application  two  weekw  earlier  and  yielded  88,8 
per  cent  of  sound  fruit,  would  perhaps  have  shown  up  as  well  as  No. 
16  but  for  the  fact  that  the  upper  side  of  one  of  the  trees  could  not  be 
properly  reached  with  the  spray.     It  appears,  therefore,  from  this 
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group  of  plots  that  the  ideal  treatment  would  have  been  live  applica- 
cations  at  intervals  of  two  weeks,  beginning  June  12.  Comparing 
Nos.  12  and  15,  it  iw  further  noted  that  a  delay  of  two  weeks— from 
July  10,  the  date  the  first  application  wa-s  given  No.  15,  to  July  25, 
the  date  treatment  began  on  No.  13 — made  a  difference  of  37.3  per 
cent  in  favor  of  the  earlier  applications,  representing  tbe  difference 
Ijetween  success  and  failure. 

Considering  the  series  of  Plots  3  to  8,  which  combine  the  three  early 
applications  for  scab  and  the  later  applications  for  bittev-rot,  No.  3  is 
the  most  satisfactorv.  This  plot  was  sprayed  seven  timers,  namely,  oo 
April  8,  May  1,  and  May  H  for  scab,  and  on  June  12,  June  27,  July 
10,  and  July  25  for  bitter-rot,  and  the  result  was  56  bushels  of  sound 
fruit  and  only  2  bushels  of  rotten  fniit  from  the  two  trees,  or  96.5 
per  cent  of  sound  fruit.  Plots  4,  5,  and  6  each  had  a  slightly  larger 
percentage  of  sound  fruit,  hut  scarcely  enough  to  pay  for  the  addi- 
tional spraying  which  they  received.  However,  the  bitter-rot  fungus 
is  so  influenced  by  weather  <-onditions  that  it  is  scart^ely  safe  to  follow 
No.  3  and  stop  spraying  as  eaiiy  as  July  25.  The  treatment  (eight 
applications)  given  I'lot  i  would  doubtless  lie  necessary  in  some  seasons 
to  prevent  both  scab  and  bitter-rot.  The  results  obtained  in  Plots  15, 
16,  and  17  seem  to  indicate  that  four  applications  at  intervals  of  two 
weeks,  beginning  June  12,  June  27,  or  even  as  late  as  July  10,  would 
be  the  most  satisfactory  treatment,  when  the  cost  of  spraying  is  con- 
sidered, but  as  a  rule  it  pays  to  give  three  or  four  treatments  earlier 
in  the  season  for  apple  scab,  leaf-spot,  and  codling  moth,  and,  thei-e- 
fore,  these  early  spring  applications,  combined  with  the  early  summer 
applications,  undouittedly  give  the  most  satisfactory  results. 

The  lesson  to  be  learned  from  Plots  7  and  8,  as  compared  with  Plot 
6,  is  that  the  omission  of  the  June  and  July  applications  is  almost 
fatal  to  the  crop.  Comparing  Plots  7  and  8,  it  is  seen  that  the  one 
extra  application  given  to  the  former  on  July  25  resulted  in  a  saving 
of  2.S.4  per  cent  over  the  hitter.  Again,  comparing  Plots  11  and  12, 
it  is  seen  that  one  extni  application  given  to  the  former  on  July  10 
resulted  in  a  saving  of  SS.l  percent  over  the  latter.  These  results 
emphasize  the  importance  of  spmying  at  the  right  time,  and  in  order 
to  be  sure  of  covering  the  proper  time  the  applications  nnist  be  spread 
out  over  u  long  period. 

KfFECT   Of   THK   TKKATMKXT  ON    OTllRK    DTSRASRS. 

^Vr//,.— It  is  already  well  known  tliat  apple  scab  is  easily  controlled 
by  spraj'ing  with  Bordeaux  mixture.  This  disease  was  completely 
prevented  on  the  trees  in  the  experimental  plots  receiving  the  three 
early  applications,  namely,  first,  just  before  the  trees  bloomed;  second, 
as  soon  as  the  blossoms  were  shed,  and  third,  eight  days  later.  Some 
scab  appeared  on  the  trees  not  so  treated,  but  this  variety  of  apple 
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(Yellow  Newtown)  does  not  tiBually  suffer  from  seah  si>  much  as  flome 
other  varieties.  The  same  treatment  was  givon  a  block  of  Winesaps, 
with  th&  result  that  the  fruit  at  picking  time  showed  practically  no  seal), 
while  the  three  unsprayed  trees  left  as  checks  had  Wl  per  cent  of  the 
crop  affected. 

Leaf-n}>ot. — The  disease  known  as  leaf-spot,  which  alsf)  yields  read- 
ily to  treatment,  is  very  common  in  Virginia,  causing  considerable 
damage  by  defoliating  the  trees,  and  certain  varieties  of  apples  require 
treatment  for  this  disease  alone.  Trees  sprayed  as  early  as  June  12 
held  their  foliage  in  fine  condition  until  after  the  crop  was  harve^^ted. 
The  three  early  applications  did  not  entirely  prevent  the  leaf-spot 
disease,  and  the  best  results  were  obtained  when  the  treatment  was 
continued  until  July  25  or  later.  Wincsaps  that  were  sprayed  as  soon 
as  the  blossoms  were  sbed,  May  1,  and  at  intervals  <)f  two  weeks  until 
three  applications  had  been  made,  lost  practically  no  foliage  from  leaf- 
."pot.  Also  two  trees  sprayed  on  May  IH,  about  throe  wecka  after  the 
blooming  period,  and  on  June  12  kept  their  foliage  in  perfect  condition 
throughout  the  season.  On  the  other  hand  three  unsprayed  Winesaps 
in  the  same  orchard  lost  51)  to  75  per  cent  of  their  leaves  by  August  7, 
and  most  of  those  remaining  on  the  trees  at  that  date  were  affected. 
The  unsprayed  Yellow  Newtowns,  however,  did  not  suffer  half  so 
much.  The  trees  thus  defoliated  were  not  able  to  properly  mature 
the  fruit,  which  at  picking  time  was  perceptibly  smaller  than  that  of 
sprayed  trees.  In  some  cases  the  sprayed  fruit  was  as  much  as  one- 
fourth  larger  than  that  on  the  unsprayed  trees. 

Sooty -hlof^A. — Sooty-blotch  also  yielded  very  readily  to  treatment, 
the  fruit  on  all  the  sprayed  trees  being  clean,  while  a  portion  of  the 
untreated  fruit  was  more  or  les.-*  "clouded."  The  three  early  appli- 
cations for  scab  appeared  to  be  sufficient  to  control  this  fungan,  though 
in  severe  cases  two  applications  in  July  would  no  doubt  be  necessary 
to  prevent  the  disease. 

INJURIOUS    EFFECTS   OF  THE    TRKATMENT, 

Rvjfseting. — The  fruit  on  all  of  the  trees  that  itsceived  the  three 
early  applications  in  the  bitter-rot  experiment  on  the  Yellow  Newtown 
apples  developed  russet  spots  or  l)lotcha-i  due  to  the  action  of  the  cop- 
jwr.  These  blotches  sometimes  covered  half  of  the  apple,  dwarfing 
the  affected  aide.  Usually,  however,  the  spots  were  small  and  very 
irregular  in  shape,  detracting  little  from  the  ap|>earance  of  the  apple. 
Fruits  that  did  not  receive  those  early  spniyings  were  not  affected, 
and  the  trouble  seems  to  have  resulted  entirely  from  the  two  applica- 
tions made  to  the  young  fmit  on  May  1  and  H.  Aliout  50  i>er  cent  of 
the  fruit  sprayed  on  these  dates  showed  some  rus.set  spots,  but  the 
disfiguration  was  apparently  not  sufficient  to  affect  its  market  value 
materially.  When  russeting  is  feared  it  might  be  advisable  to  use 
less  bluestone  and  a  greater  quantity  of  lime  in  the  pre)mration  of 
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Bordeaux  mixture  for  application  to  tbe  very  young  fruit.  The  mix- 
ture used  in  spraying  stone  f  ruitti  (3  pounds  of  bluestone  and  9  pounds 
of  lime  to  50  gallons  of  water)  is  suggested. 

Coating  of  Bordeaux  mieture.—Thvi  fruit  from  Plot  3,  which 
received  its  last  applii-ation  on  July  25,  was  practically  free  from  Bor- 
deaux mixture  at  picking  time,  September  19  to  23,  the  coating  having 
weathered  away.     (PI.  Ill,  fig.  1.) 

The  fruit  from  Plot  4,  which  received  its  last  application  on  August 
7,  showed  considerable  l^rdeaux  mixture  at  picking  time,  but  not 
sufficient  to  attract  special  notice. 

The  fruit  from  Plots  5  and  tt,  and,  in  fact,  from  all  of  the  plots 
sprayed  after  August  7,  was  thoroughly  coated  with  Bordeaux  mix- 
ture at  picking  time.  (See  PI.  IV,  fig.  1;  PI.  V,  fig.  2,  and  PI.  VI, 
fig.  2.) 

The  presence  of  Bordeaux  mixture  on  the  fniit  when  packed  is  cer- 
tainly objectionable,  but  it  wa;^  found  that  in  picking,  grading,  and  bar- 
reling the  apples  most  of  it  was  rubbed  off.  The  crop  from  the  sprayed 
trees,  both  in  the  experimental  block  and  in  Mr.  Goodwin's  main 
orchard,  was  sold  at  the  highest  price  paid  for  Yellow  Newtown  apples 
in  that  section  the  past  season,  and  the  purchaser  raised  no  objection 
to  the  coating  of  Bordeaux  mixture  and  did  not  require  the  fruit  to  be 
wiped. 

OOHHBROIAIi  0PEBATX0N8. 

The  Bureau  of  Plant  Industry  furnished  a  number  of  its  corre- 
spondents with  suggestions  for  the  treatment  of  bitter- rot,  and  during 
the  past  season  the  writer  visited  a  few  of  the  orchards  that  were 
sprayed  in  accordance  with  these  suggestions,  as  well  as  others  that 
had  not  been  properly  treated.  In  every  case  where  Bordeaux  mix- 
ture was  applied  at  the  proper  time  good  results  were  secured.  Even 
poor  spraying  had  a  decidedly  beneficial  effect.  Owing  to  the  steep- 
ness of  the  land  or  to  some  other  obstacle,  there  were  always  some 
trees  left  untreated  or  but  partially  sprayed,  thiis  affording  ample 
checks  with  which  to  compare  the  treated  trees.  In  most  cases  the 
results  were  very  striking,  showing  almost  a  pt^rfect  crop  on  the 
sprayed  trees  and  a  loss  of  75  to  100  per  cent  of  the  crop  on  the 
unsprayed  trees.  More  striking  still  is  the  fact  that  where  only 
one  side  of  a  tree  was  sprayed  the  crop  on  that  side  matured  in 
perfect  condition,  while  the  crop  on  the  opposite  side  was  destroyed 
by  bitter-rot.  The  writer  observed  this  in  a  number  of  instances 
where  a  fence  or  a  steep  hillside  admitted  of  the  treatment  of  only  one 
side  of  the  trees. 

RKSIXTS   IN   .''KVKRAL   ORCHARDS. 

Aside  from  the  trees  used  in  the  experiment,  Mr.  \V.  H.  Goodwin, 
of  Avon,  Va.,  sprayed  the  largvr  portioo  of  I*'''  orchard  under  the 

Digitized  by  G(Xlg[e 


RES0LT8   IN   BEVEBAL    ORCHARDS.  2y 

directions  of  the  Bureau  of  Plant  Industry,  and  the  writer  was  able  to 
see  the  work  in  process  from  time  to  time  and  to  note  the  results. 

The  treatment  consisted  of  eight  applications  of  Bordeaux  mixture, 
correajwnding  very  cIoBcly  to  Plot  H  of  the  experiment,  with  the 
omission  of  the  fourth  application  (June  1^),  and  the  renult-j  appeared 
to  be  equally  ns  good  as  thoyc  ohtained  in  that  plot  (96.6  per  cent  of 
sound  fruit).  The  commercial  spraying  was  done  with  the  same  outfit 
and  the  same  men  employed  in  the  experimental  work  and  usually 
began  the  day  after  that  work  was  completed. 

The  results  of  this  treatment  are  set  forth  very  clearly  in  a  letter 
from  Mr.  (ioodwin  to  the  writer  under  date  of  November  3,  1905, 
as  follows; 

Replying  In  your  favor  of  Novemfwr  1,  I  have  to  Hay  that  in  accordance  witfi  your 
directions  I  sprayed  the  major portjon  of  my  orchard  of  Albemarle  Pi ppine  eight  times, 
beginning  the  applications  on  the  following  dates:  April  9,  May  2,  May  10,  JuRe  28, 
July  11,  July  26,  Aagust  10,  and  August  26.  The  portion  of  the  orchard  thus 
sprayed  had  practically  wo  bitt«r-rot — perhaps  not  more  than  2  per  cent.  On  the 
other  hand,  the  fruit  on  eome  250  trees  which  conld  not  hv  sprayed  owing  toateepnese 
of  land  and  lack  of  water  was  almost  entirely  lost  from  the  bitter-rot.  The  crop  on 
this  portion  of  the  orchard  wax  estimated  at  about  800  barrels;  but  at  picking  time 
there  were  no  No.  l'B,and  only  134  barrelaof  No.  2'a  (nearly  all  of  which  were  more 
or  less  specked)  were  gathered. 

I  am  fully  convinced  that  the  bitter-rot  may  be  almost  entirely  prevented  by 
proper  spraying  with  Bordeaux  mixture,  and  in  my  opinion  the  establishment  of 
this  fact  lias  reclaimed  the  pippin  industry  in  Virginia.  The  last  two  crops  were 
entirely  lost  from  bitter-rot,  whereas  the  crop  the  prwient  year  was  saved  by  spray- 
ing.  My  trees  are  from  12  to  23  years  old,  and  avenigeil  about  3  barrels  per  tree. 
The  trees  were  very  thoroughly  sprayed,  costing  for  the  ei«lit  applicatioiiH  about  30 

The  or(;hard  referred  to  was  examined  from  time  to  time  during  the 
sea^Min,  and  on  -ruly  10  a  few  apples  affected  with  bitter-rot  were  found, 
iwrhaps  an  avei-age  of  less  than  one  to  each  tree  in  the  sprayed  portion, 
and  slightly  more  on  nnsprayed  trees.  By  August  21,  76  per  cent  of 
the  crop  on  most  of  the  unspmyed  trees  was  destroyed,  and  the  fruit 
out  of  reach  of  the  spray  on  the  topmost  branches  of  some  of  the  tallest 
trees  in  the  sprayed  portion  was  badly  affected,  while  all  trees  properly 
treated  showed  practically  no  rot.  On  a  certain  steep  hillside  the  end 
tree  in  each  row  could  be  sprayed  only  on  one  side,  resulting  in  a  full 
crop  of  sound  fruit  on  the  sprayed  half  of  the  tree,  while  practically 
all  of  the  fruit  rotted  on  the  other  half. 

Mr,  William  B,  MacGregoi,  of  Avon,  Va.,  whose  orchard  is  adjacent 
to  the  Goodwin  orchard,  sprayed  his  trees  very  thoroughly  and  per- 
sistently throughout  the  season,  and  was  rewarded  with  a  magnificent 
crop  of  almost  perfect  fruit.  The  writer  had  opportunities  to  visit 
this  orchard  while  the  spraying  work  was  being  done,  and  also  at 
picking  time.     The  course  of  treatment  and  summary  of  results  are 
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given  in  a  letter  from  Mr.  MacGregor,  dated  November  10,  1905,  as 
follows: 

Id  reply  to  youni  oF  October  31,  I  do  not  know  the  exact  dates  of  Hpraying.  In 
the  part  where  the  moet  aprayiag  was  done  the  first  applii^aliiin  wan  made  al>out 
April  15,  followed  liy  othere  on  May  7,  June  1.  and  at  intervali'  of  from  I'd  to  ITdaya 
thereafter  until  September  1,  making  nine  a;)plii:aUonH  in  all.  Prmctically  no  rot 
appeared  on  this  part.  On  trees  not  eprayeii  till  June  1  the  rot  might  be  3  per  cent, 
but  not  more.  On  three  trees  not  aprayed  August  1,  but  which  receiveil  all  the 
other  applications,  no  difference  was  not«d.  Applications  must  be  thorough.  Some 
of  our  trees  had  only  a  few  apples,  and  to  save  time  we  tried  to  spray  them  only  in 
July  and  August,     Reeult,  25  per  cent  bitter-rot  at  leaet. 

The  orchard  of  Messrs,  J.  W.  Kodes  and  Sons  is  loi-ated  in  the  Rock- 
fish  Valley,  about  eighteen  miles  from  Afton,  Va.  Mr.  Kodes  corre- 
sponded with  the  Bureau  of  Plant  Industry  concerning  the  ti'eatment 
of  the  bitt«r-rot  disease,  and  on  July  2fi  the  writer  visited  the  orchard. 
Thrf'appea ranee  of  the  trees  indicated  that  they  had  (wen  thoroughly 
sprayed  with  Bordeaux  mixture,  and  on  that  date  Mr.  Uodes  was 
spraying  the  tops  of  his  tallest  trees  with  an  extra  long  extension  rod, 
made  by  joining  two  i-ods  of  his  outfit  into  one.  He  realized  the 
importance  of  reaching  every  fruit  with  the  mixture.  With  the 
exception  of  an  occasional  diseased  fruit  the  sprayed  portion  of  the 
crop  throughout  the  orchard  was  free  from  bitter-rot.  However,  on 
one  side  of  the  orchard  a  fence  interfered  with  the  spraying,  and 
about  one-third  of  the  crop  on  each  of  several  trees  could  not  l>e  easily 
reached.  In  every  such  case  the  unsprayed  section  of  the  tree  showed 
a  serious  outbreak  of  bitter-rot.  A  letter  from  Mr.  S.  T.  Bodes, 
dated  at  Bryant,  Va.,  November  3, 1905,  and  giving  a  statement  of  the 
treatment  and  the  results  obtained  follows: 

Yours  of  (R-tober  31  to  hand  and  contents  noted.  In  reply  will  say  we  eprayed 
our  orchard  of  275  Albemarle  Pippins  sin  times  for  bitter-rot,  atarting  on  the  dates 
given  below  and  finishing  an  aoon  as  jMMisible.  [Mr.  Koilea  then  names  the  dates  of 
commencing  six  HUcceaeive  sprayings,  as  followti:  June  15,  July  1^,  15,  and  31,  August 
17  and  30.] 

Where  we  could  get  at  the  trees  and  made  the  fix  applications  there  was  no  bitter- 
rot  worth  tnentioning — scarcely  any  at  all.  Some  trees  that  we  could  not  spray  on 
both  sides  on  account  of  the  fence  showeii  quite  a  difference,  the  side  n[irayed  hav- 
ing nice,  clean  apples,  clear  from  cloud  atul  rot,  the  fruit  on  the  other  siile,  unsprayed, 
being  clouded  and  nearly  all  infeeteil  with  the  bitter-rot. 

Two  years  ago  I  believe  the  trees  bore  as  many  apjiles  as  they  did  this  year.  We 
did  not  spray  them,  however,  and  gathereit  only  56  Imrrels.  Fnini  the  Mime  treea 
this  year,  but  well  sprayed  Inride  and  out,  we  gathered  1,142  Imrrelw  of  No,  I 

In  unsprayed  and  poorly  sprayed  orchards  in  the  Rockfish  Valley 
bitter-rot  was  exceedingly  bad,  and  there  can  lie  no  doubt  that  the 
freedom  from  the  disease  in  the  sprayed  orchards  was  due  entirely  to 
the  treatment. 
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PKEFABATIOH  OF  BOBDEATTZ  KiXTUUE. 

The  Bordeaux  niixture  used  in  the  experiments  was  prepared  accord- 
ing to  the  following  formula: 

5  poonds  of  copper  sulphate  (bluestoDe). 

6  ftoonds  of  freeh  stone  Hme. 
60  gatlona  of  water. 

For  small  lots  dissolve  the  bluestone  in  25  gallons  of  water,  and  in  a 
separate  vessel  slake  the  lime  by  sprinkling  it  with  water  until  a  thick 
paste  is  formed,  and  then  dilute  it  to  25  gallons.  Then  pour  the  two 
solutions  together  through  a  ntrainer  into  the  spray  tank  or  other 
receptacle,  a  bucketful  of  each  at  the  same  time.  When  thoroughly 
stirred,  the  mixture  is  ready  for  application. 

For  extensive  spraying,  stock  solutions  should  be  prepared.  Weigh 
out  50  pounds  of  bluestone  into  a  coarse  bag  and  suspend  it  in  a 
50-gallon  barrel  of  water  near  the  top.  The  bluestone  thus  suspended 
will  usually  dissolve  within  twenty-four  hours,  and  the  barrel  should 
then  be  filled  to  the  5CI-gallon  mark.  Each  gallon  of  this  solution  con- 
tains 1  pound  of  bluestone.  Likewise  50  pounds  of  lime  is  placed  in 
a  barrel  and  slaked  by  slowly  pouring  water  over  it.  While  slaking 
keep  it  thoroughly  stirred  with  a  shovel,  anil  continue  to  add  water 
enough  to  keep  it  from  burning,  but  the  mass  should  not  ixi  sub- 
merged. When  thoroughly  slaked,  dilute  to  60  gallons.  Each  gallon 
will  then  contain  the  equivalent  of  1  pound  of  lime,  provided  it  is 
thoroughly  agitated.  Therefore,  in  order  to  make  up  50  gallons  of 
the  mixture  take  5  gallons  of  the  bluestone  solution  and  5  gallons 
of  the  lime  water.  To  prepare  2(X)  gallons  of  the  mixture  for  a  spray 
tank  of  that  capacity  20  gallons  of  each  constituent  would  l)e  required, 
but  it  should  be  remembered  that  these  concentrated  solutions  should 
l>e  diluted  before  pouring  them  together. 

In  order  to  save  so  much  dipping,  the  mixing  should  be  done  on  an 
elevated  platform,  such  as  shown  in  Plate  VIII,  figure  1.  The  plat- 
form shown  in  this  illustration  was  constructed  at  the  writer's  sug- 
gestion by  Mr.  W.  H.  Goodwin  for  use  in  the  bitter-rot  experiments, 
as  well  as  for  his  commercial  work,  and  is  al>out  2  feet  higher  than 
the  top  of  the  spray  tank  on  the  wagon.  Tlio  stock  solutions  are 
kept  in  50-gallon  barrels  on  the  rear  of  the  platform,  and  the  two 
dilution  tanks,  holding  100  gallons  each,  arc  placed  at  the  front  edge 
of  the  platform.  The  bluestone  solution  is  placed  in  one  of  thof^e  tunks 
and  the  lime  water  in  the  other.  Then  each  is  filled  with  water  up  to 
the  50,  75,  or  100  gallon  mark,  as  desired.  A  molahscs  gate  (or  faucet) 
is  fixed  in  a  hole  bored  near  the  bottom  of  each  tank,  and  this  connects 
with  an  open  trough  leading  to  the  strainer  in  the  spray  tank.  YmiAi 
of  these  gates  is  opened  at  the  same  time,  and  thus  the  two  solutions 
are  allowed  to   run   together  into  the  spray  tank.     In  this  case  the 
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water  came  from  a  spring  about  100  yards  above  the  platform,  and  was 
conducted  into  the  barrels  and  tanks  on  the  platform  through  open 
troughs.  "Where  the  l.^onvenipnce  of  an  elevated  spring  is  lacking,  the 
water  may  be  pumped  up  by  band,  windmill,  or  engine. 

METEOD  OF  APPI.TINO  BOBDEATTX  HIXTUXX. 

The  following  account  of  the  method  of  applying  the  Bordeaux 
mixture  in  the  experiments  of  the  Bureau  of  Plant  Industry  may  per- 
haps serve  as  a  guide  to  fniit  growers  in  treating  their  orchards. 
One  (*n  not  emphasize  too  strongly  the  necessity  of  reaching  every 
part  of  the  tree  with  the  spray  and  coating  the  fruits  on  all  sides. 

The  spraying  was  done  with  a  speeiallj'  constructed  pump  and  a 
tank  of  ao<t  gallons  capacity.  The  pump  is  titted  with  two  .sections  of 
i-ineh  hose,  each  25  feet  long,  with  a  1-t-foot  l>amlx)o  extension  i-od 
attached  and  double  Vermorel  nozzles.  This  outfit  is  seen  in  opera- 
tion in  Plate  VIII,  figure  2.  When  convenient  two  trees  were  sprayed 
at  the  same  time,  and  the  operators  were  thus  kept  out  of  each  other'.s 
way.  In  spraying  the  tall  trees  the  operator  had  to  stand  on  the  spray 
tank  orclimh  the  tive.  Where  the  conditions  will  admit,  an  elevated 
platform  built  on  top  of  the  spray  tank  should  be  used  forthis  purpo.se, 
but  in  the  case  here  mentioned  the  land  was  too  steep. 

In  making  the  first  application  great  care  was  taken  to  coat  the  bark 
thoroughly  from  the  ground  to  the  tips  of  the  twigs,  but  later  appli- 
cations were  aimed  at  the  fruit  and  foliage  only.  Nozzles  with  small 
aperturi's  were  used  and  the  pressure  was  kept  as  high  as  one  could 
maintain  it  with  a  hand  pump.  This  produced  a  fine  mist,  and  the 
attempt  was  made  to  spray  the  tree  so  thoroughly  as  to  envelop  eveiy 
apple  in  this  mi.-*!.  So  far  as  practicable,  the  trees  were  sprayed  from 
every  direction  so  as  to  hit  everj-  apple  all  over.  When  it  could  he 
avoided,  the  trees  were  not  left  dripping,  the  aim  lieing  to  jx'pper  the 
fruit  and  leaves  thoroughly  without  producing  drops  largo  enough  to 
run  otT.     Good  spraying  docs  not  consi-st  in  drenching  the  tree. 

For  extensive  operations  some  form  of  power  sprayer  should  l>o 
usi-d  where  the  conditions  are  suitsible.  CJasoline  sprayers  are  per- 
haps the  most  promising,  but  in  some  in.stanires  they  have  been  disap- 
pointing. 

CONOLnBIOHB  AND  BBCOMKENBATIONB. 

Summarizing  the  results  obtained,  and  considering  the  fact  that  the 
experiments  were  made  during  a  .-leason  unusually  favorahle  to  hitter- 
rot,  the  following  conclusions  may  be  di-awn: 

1,  Bitter-rot  <'an  be  completely  controlled  by  ])rojH'r  applications  of 
Bordeaux  mixlun',  iy^.H  to  '.tS.it  per  c<'nt  of  sound  fruit  having  been 
saved  by  such  treatment  in  these  e.xperiiuents,  while  the  checks  rotted 
completely. 
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2.  Four  applications,  when  made  just  at  the  right  time,  are  suffi- 
cient to  control  the  disease  satisfactoriiy,  hut  in  order  to  \>e  sure  of 
covering  the  infection  pcdods  one  or  two  additional  applications  may 
be  necessary. 

3.  The  applications  should  be  made  at  intervals  of  two  weekH, 
beginning  about  six  weeks  after  the  trees  bloom. 

i.  It  is  necessary  to  apray  the  trees  thoroughly,  coating  the  fruit 
on  all  sides  with  flne  mist-like  applications. 

5.  Othei"  diseases,  such  as  scab,  leaf-spot,  and  sooty-blotch,  may  be 
controlled  in  connection  with  the  treatment  of  bitter-rot. 

For  the  treatment  of  bitter-rot  alone,  spray  the  trees  thoroughly 
with  Bordeaux  mixture  at  intervals  of  two  weeks  until  five  applica- 
tions have  Ixton  made,  beginning  not  later  than  forty  days  after  the 
petals  have  fallen  (in  Virginia  usually  about  June  10  to  15). 

For  the  combined  treatment  of  apple  scab  and  bitter-rot,  spray  the 
trees  with  Bordeaux  mixture  (1)  just  before  they  bloom  {but  after  the 
clu.ster  buds  liave  opened  and  exposed  the  flower  buds);  (i)  as  soon  as 
the  petals  fall;  (S)  a  week  or  ten  days  later;  and  (+)  about  forty  to  fifty 
days  after  the  shedding  of  the  petals,  and  at  intervals  of  two  weeks 
thereafter  until,  in  all,  seven  or  eight  applications  have  been  made. 

It  is  true,  of  course,  that  the  number  of  applications  re<iuired  and 
the  dates  on  which  they  should  be  made  depend  toaconsiderahle  extent 
upon  the  sesLson,  hut  the  treatment  should  alway.s  begin  before  the 
infection  period,  which  may  occur  as  early  as  forty  to  fifty  days  after 
the  fruit  has  sot  (in  Virginia,  perhaps  by  the  middle  of  June  in  scmie 
seasons). 

In  a  dry  or  cool  season  the  intervals  between  the  later  sprayings 
may  be  lengthened,  thus  reducing  the  numl>erof  apphcations  retjuired, 
provided  the  fruit  is  first  thoroughly  coated,  which  will  necessitate  at 
least  two  applications. 

On  the  other  hand,  in  a  hot,  humid  sea.*on  it  will  probabl)'  be  neces- 
sary to  shorten  the  inter\'al.s  and  increase  the  total  numlKir  of  appli- 
cations. 

Should,  for  any  reason,  the  treatment  be  delayed  until  after  it  is 
discovered  that  infection  has  taken  place,  the  trees  should  be  thor- 
ougly  sprayed  twice  in  rapid  succession  with  an  intcrvul  of  only  a  few 
days,  inorder  tocoat  the  fruit  thoroughly  a.tquickly  as  possiliic.  With 
one  application  alone  it  is  difficult  to  coat  the  fruits  sufticiently  to  pro- 
tect against  bitter- rot,  and  the  second  applimt  ion,  which  adheres  l>ettcr 
than  the  first  on  account  of  the  presence  of  the  previous  coating  and 
also  reaihes  parts  of  the  fruit  not  touched  Ix'fore,  is  netressarr  for 
thorough  protection. 


^d  by  Google 


,db,  Google 


PLATES. 


,db,  Google 


DBSOBlPnoN'  OF  PLATES. 

pLATB  I.   ( Prontitpiecr. )     Three  apples  affected  with  bitter-rot  and  three  n 

which  preaumably  furnished  the  infectioa.  The  twigs  with  these  fraits  and 
mnmmies  attached  were  cut  from  one  of  the  unspniyed  trees  in  the  experimental 
orchard  on  July  10,  and  the  photograph  waa  made  two  days  later, 

PiATB  II.  The  microscopic  characters  of  the  bitter-rot  fungus  (Glomerelia  rufoinaeu- 
tane  (Berk.)  Spaolding  &  von  Schreak):  1. — Five  asci,  each  containing  eight 
aacosporee;  also  one  probably  immature  ascus.  X  900.  f. — A  group  of  free 
ascospores.  X  900.  S, — A  group  of  aacospores  germinating  in  a  drop  of  water. 
X800.  4- — Spore-bearing  byphseepringingfrom  a  mycelium  growing  in  nutrient 
agar:  a,  the  myceliucn  giving  rise  to  the  fertile  hypba;:  b,  a  group  of  conidia, 
or  summer  spores,  newly  bom,  x  600.  5. — A  group  of  germinating  conidia. 
X  740.  S. — A  section  through  a  pustule  showing  the  ruptured  skin  of  the  apple, 
the  spore-bearing  hypho?,  and  the  free  conidia.     X  200. 

PiuiTB  III.  Fig.  1. — The  crop  picked  from  one  tree  of  Plot  3,  showing  33^  bushels  of 
sound  fruit  on  the  left  aad  1}  bushels  of  ratten  fruit  on  the  right.  Fig.  2. — Fruit 
from  an  untreated  tree  (Check  A).  The  only  sound  apple  from  the  tree  is 
shown  on  top  of  the  basket. 

PuTE  IV.  Fig.  1. — Crop  picked  from  one  of  the  trees  in  Plot  6,  showing  39  bushelB 
of  sound  fruit  and  less  than  a  peck  of  rotten  fruit  in  the  half-bushel  measure  on 
top  of  the  pile.  The  fruit  still  shows  a  coating  of  Bordeaux  mixture.  Fig.  2. — 
The  crop  from  an  unsprayed  tree  (Check  D) ,  showing  only  two  sound  apples, 
which  are  placed  on  a  board  on  top  of  the  heap  of  rotten  fruit. 

Plate  V.  Fig.  1.— Fruit  from  one  of  the  trees  in  Plot  1,  showing  !3J  bushels  of 
bitter-rot  apples  on  the  right,  and  10  bushels  of  sound  apples  on  the  left;  treat- 
ment too  early  for  best  results.  Fig.  2. — The  fruit  from  Plot  12,  showing  12 
bushels  of  sound  apples  on  the  right,  and  12]  bushels  of  rotten  fruit  on  the  left; 
treatment  too  late  to  save  the  crop. 

Platb  VI.  Fig.  1. — A  yellow  Newtowu  apple  badly  affected  with  bitter-rot,  and 
another  recently  mummified  by  the  fungus.  The  epet'imen  designated  A  shows 
a  typical  case  of  bitter-rot 'on  a  Yellow  Newtown  apple.  The  fruit  was  taken 
from  the  tree  in  this  condition.  The  apple  marked  £  has  been  recently  mum- 
mified by  bitter-rot,  the  entire  fruit  having  become  involveil  in  decay.  Fig.  2. — 
Apples  harvested  from  one  tree  in  Plot  16,  showiug  28J  bushels  of  sound  fruit 
above  and  to  the  left,  and  1^  bushels  of  rotten  fruit  in  and  near  the  baskets. 

Plate  VII.  An  unsprayed  tree  (Check  A)  with  most  of  il«  crop  on  the  ground  at 
picking  time,  illustrating  the  destructive  work  of  the  bitter-rot. 

Plate  VIII.  Fig.  1. — The  platform  and  equipment  used  in  preparing  Bordeaux  mix- 
'  ture;  also  showing  the  spray  tank  rec«i\'ing  a  supply  of  Bordeaux  i: 
Fig.  2. — The  spraying  outfit  in  operation. 
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FiQ.  1  .—Crop  of  Apples  from  One  Tree  of  Plot  3,  Sprayed  Seven  Times. 


FiQ.  2.— Crop  from  an  UNapRAVED  Tree  (Check  A). 
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—Apples  Harvested  from  One  Tree  of  Plot  6,  Sprayed  Ten  Times. 


FiQ.  2.— Crop  from  an  Unsprayed  Tree  (Check  D). 
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Fkl  1.— Platform  and  Equipment  for  Makimq  Bordeaux  Mixture. 


Fio. 2— The  Spraying  Outfit  in  Opebation. 
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LETTER  OF  TRANSMIHAL 


U.  S.  Department  of  AoRicnLTURE, 

BuKEAU  OP  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C,  May  1.%  1906. 
Sir:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for 
publication  us  Bulletin  No.  94  of  the  series  of  this  Bureau,  the  accom- 
panying manuscript,  entitled  "  Farm  Practice  with  Forage  Crops  in 
Western  Oregon  and  Western  Washington." 

This  paper  was  prepared  by  Mr.  Byron  Hunter,  Assistant  Agri- 
culturist, under  the  direction  of  the  Agriculturist  in  charge  of  Farm 
Management  Investigations  and  in  cooperation  with  the  State  agri- 
cultural experiment  stations  of  Oregon  and  Washington.  Provision 
has  been  made  for  publication  by  these  two  experiment  stations.  _ 
Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Ayriculture. 
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FARM  PRACTICE  WITH  FORAGE  CROPS  IN 

WESTERN  OREGON  AND  WESTERN 

WASHINGTON. 


mTBODncnoN. 

Although  the  average  methods  in  farm  practice  in  any  region  are 
usually  far  below  the  highest  possibilitieH,  men  are  to  be  foim<l  here 
and  there  who  have  worked  out  the-  problems  of  crop  production  and 
utilization  in  a  satisfactory  manner  and  who  stand  out  as  the  most 
successful  farmers  in  their  respective  communities.  By  studying  the 
methods  of  a  large  number  of  such  men  it  is  possible  to  acquire  a 
large  amount  of  valuable  information  that  would  require  years  of 
patient  labor  to  glean  from  personal  experience.  During  the  three 
years  the  writer  has  had  charge  of  forage  plant  investigations  in 
the  Pacific  Northwest,  considerable  time  has  been  spent  in  the  Wil- 
lamette Valley  and  the  region  of  Puget  Sound  studying  the  methods 
of  the  farmers  most  successful  in  growing  and  handling  forage  crops. 
In  addition  to  the  information  obtained  in  this  detailed  study,  much 
has  been  gleaned  during  thirty  years'  residence  in  the  Pacific  North- 
west, including  nine  years'  residence  in  the  Willamette  Valley.  This 
bulletin  is  a  result  of  this  study,  and  the  material  herein  contained, 
except  as  noted  in  the  text,  is  based  almost  entirely  upon  the  infor- 
mation obtained  in  this  manner. 

For  the  benefit  of  the  readers  of  this  bulletin  not  familiar  with  the 
condition  under  which  the  crops  discussed  are  grown  a  brief  descrip- 
tion of  the  region  is  given.  Although  much  has  been  published 
regarding  the  superiority  of  legumes  over  other  plants  as  soil  reno- 
vators and  food  for  farm  animals,  there  are  many  into  whose  hands 
this  bulletin  is  likely  to  fall  who  do  not  understand  the  importance 
of  this  group  of  plants.  For  this  reason  a  paragraph  is  given  upon 
the  nature  of  these  plants  and  the  methods  of  their  inoculation. 
For  similar  reasons  the  principles  underlying  haymaking  and  the 
wse  of  hay  caps  are  discussed. 
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8  FARM   PRACTICE   WITH   FORAGE   CBOPS   IN   OREGON,   ETC. 

DBSCBIPTION  OF  THE  BBOIOIT. 

What  is  said  in  these  pages  is  applicable  to  all  that  region  west 
of  the  Cascade  Mountains  in  Oregon  and  Washington  as  far  south 
as  the  upper  portion  of  the  Willamette  Valley,  With  the  exception 
of  some  of  the  mountainous  areas  the  winters  are  mild.  The  summer 
months  are  comparatively  dry,  the  nights  are  cool,  and  dews  are 
frequent  and  heavy.  The  annual  rainfall  varies  from  about  20  inches 
in  a  small  area  where  the  Strait  of  San  Juan  de  Fuca  joins  Puget 
Sound  to  more  than  100  inches  at  several  points  along  the  Pacific 
coast.  The  main  body  of  agricultural  land  about  Puget  Sound  has 
an  annual  rainfall  of  30  to  60  inches ;  that  of  the  Willamette  Valley 
40  to  50  inches. 

The  average  rainfall  of  this  region  for  six  years  is  shown  in  the 
following  table ; 
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It  will  be  seen  that  the  rainfall  is  light  during  summer,  heaviest 
during  winter,  and  quite  well  distributed  throughout  the  remainder 
of  the  year.  With  its  mild  winters  and  abundant  rainfall  the  re^on 
as  a  whole  is  exceedingly  well  adapted  to  forage  plant  production. 
Grasses  remain  green  during  the  entire  year,  while  the  clovers, 
vetches,  root  crops,  rape,  and  kale,  with  proper  care,  all  yield  abund- 
antly. 

In  Oregon  the  Willamette  Valley  constitutes  the  major  portion  of 
the  agricultural  land  of  the  region  studied.  When  first  brought  into 
cultivation  the  valley  soil  was  friable,  easily  tilled,  and  productive. 
For  years  the  cereals  were  practically  the  only  crops  grown,  and 
much  of  the  land  at  the  present  time  is  still  producing  these  crops 
exclusively.  The  average  yield  of  wheat  on  such  land  at  the  present 
time  is  said  to  be  as  low  as  10  or  12  bushels  per  acre.  Formerly  il 
was  much  higher.     The  growing  of  cereal  crops  year  after  year  has 
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HAYMAKING.  9 

depleted  the  soil  of  much  of  its  hiimu^  and  rendered  it  heavy,  lifeless, 
and  difficult  to  work.  Applications  of  barnyard  manure  and  the 
growing  of  leguminous  crops  bring  the  soil  back  to  its  proper  texture 
and  fertility,  and  since  dairying  and  live-stock  production  have  be- 
come such  important  industries  in  the  valley  much  of  the  land  is 
being  rapidly  restored  to  its  former  productiveness. 

Western  Washington  is  largely  covered  with  a  dense  growth  of 
evergreen  timber  and  underbrush.  The  prairie  land  is  limited  and 
much  of  it  is  gravelly  and  of  little  agricultural  value.  Most  of  the 
agricviltural  land  was  formerly  timbered,  and  it  has  sliown  itself 
eminently  adapted  to-  the  production  of  forage  crops  and  various 
kinds  of  fruit.  Clover  has  been  one  of  the  leading  crops  for  years, 
and  little  of  the  land  has  been  subjected  to  the  exclusive  prmhictiun 
of  cereal  crops.  As  might  be  expected,  therefore,  most  of  the  farm 
land  of  western  Washington  is  still  in  a  very  productive  condition. 

HAYXAKINO. 

To  make  hay  of  prime  quality  west  of  the  Cascade  Mountains  is 
often  a  difficult  matter.  Most  of  the  hay  crops,  if  allowed  to  mature 
naturally,  are  ready  to  cut  during  the  month  of  June,  while  the  late 
spring  rains  are  usually  not  over  until  the  1st  of  July.  Thus,  hay- 
making would  naturally  occur  at  a  time  when  good  weather  can  not 
always  be  relied  upon.  Even  when  the  weather  is  fair  the  nights 
iire  cool  and  dews  are  frequent  and  heavy.  This  difficulty  is  often 
partially  overcome  by  pasturing  the  meadows  in  the  spring  until 
about  the  1st  of  May  to  retard  the  development  of  the  crop,  so  that 
haymaking  will  occur  after  the  late  spring  rains  are  over. 

CONDITIONS    OOVERNINO    STAGE    AT    WHICH    HAY   SHOULD    BE    CUT. 

There  are  several  factors  to  be  considered  in  determining  the  proper 
stage  at  which  a  crop  should  be  cut  ftfr  hay.  Chemists  tell  us  that 
hay  made  from  young  growing  plants  is  more  digestible  and  contains 
more  protein  per  pound  than  hay  made  from  more  mature  plants. 
If  hay  is  cut  early  the  percentage  of  protein  is  greater;  if  cut  later, 
the  percentage  of  protein  is  less,  but  the  yield  of  dry  matter  in  pound.s 
is  materially  increased.  As  an  illustration  of  this,  see  the  table  giv- 
ing the  amount  of  dry  matter  in  corn  at  different  stages  of  develop- 
ment, page  29.  The  protein  content  of  hay  made  from  the  true 
grasses,  such  as  timothy  or  orchard  grass,  is  always  low,  and  the  gain 
in  protein  per  pound  from  cutting  such  hay  early  is  always  more 
than  counterbalanced  by  the  loss  in  dry  matter.  On  the  other  hand, 
hay  made  from  some  of  the  leguminous  plants  is  said  to  be  too  rich 
for  certain  classes  of  animals.  Men  who  have  had  considerable 
experience  in  feeding  vetch  and  alfalfa  hay  generally  agree  in  saying 
31697— No.  M— OG 2 


10    FARM  PRACTICE  WITH  FORAGE  CHOPS  IN  OREGON,  ETC. 

that  either  is  too  strong  a  feed  for  horses,  especially  if  cut  very  green. 
For  this  reason  hay  made  from  iegutninous  crops  is  frequently  cut 
much  riper  if  for  horses  than  when  intended  for  other  animals. 

Laxative  feeding  stuffs  are  undesirable  for  horses,  but  not  for  cows. 
Green  hay  is  laxative  in  character,  while  hay  cut  in  a  more  mature 
condition  has  an  opposite  tendency.  The  stage  at  which  hay  should 
be  cut,  therefore,  will  depend  upon  the  class  of  animals  for  which  it 
is  intended. 

The  number  of  times  a  meadow  is  to  be  cut  during  a  season  is  an- 
other factor  in  the  time  for  cutting  hay  that  must  not  be  overlooked. 
If  there  is  to  be  but  one  cutting,  the  greatest  yield  will  be  secured 
by  allowing  the  crop  to  become  quite  well  matured  before  it  is  cut. 
When  two  cuttings  are  to  be  made,  farmers  who  have  tried  the  exiieri- 
inent  find  that  the  greatest  yield  is  secured  by  cutting  the  first  crop 
while  it  is  still  greenandgrowingand  before  thedry  season  hasbegun. 
The  ordinary  hay  plants  are  not  inclined  to  continue  their  growth 
after  the  first  cutting  if  allowed  to  stand  until  their  seed  is  pretty 
well  formed.  A  delay  of  only  a  few  days  in  cutting  the  first  crop 
of  the  season  often  seriously  affects  the  growth  of  the  second. 

A  statement  of  the  time  for  cutting  will  be  found  under  the  special 
discussion  of  each  crop. 

CURING    HAY. 

The  best  bay  le  made  without  mln  nnd  witb  the  least  possible  amount  of 
eunsbiiie.  If  it  were  possible  to  cure  hay  In  the  sbnde,  the  quality  would  be 
much  lietter.  The  curing  of  bny  Is  n  process  o(  diying  and  of  fermentation. 
Hot  sun  tends  to  stop  ferment ntlons  whicb  produce  bay  of  good  quality.' 

From  what  is  said  above  it  is  evident  that  hay  should  remain  in 
the  swath  only  until  dry  enough  to  be  raked  evenly  into  windrows; 
that  most  of  the  curing  should  take  place  in  the  cock  rather  than  in 
the  swath  or  windrow;  and  that,  just  as  quickly  as  it  is  safe  to  do  so, 
it  should  be  placed  in  the  stack  or  mow.  With  fair  weather  and  hot 
sun,  light  crops  may  be  raked  soon  after  mowing,  often  in  two  or 
three  hours.  Heavier  crops,  especially  when  green,  require  more 
time.  When  the  growth  is  heavy  the  swath  is  often  packed  so  closely 
to  the  ground  from  its  own  weight  and  the  pres.sure  of  the  wheels  of 
the  mower  that  the  use  of  the  tedder  is  necessary  to  dry  it  out  evenly. 

West  of  the  Cascade  Mountains  hay  is  generally  put  up  in  per- 
manent cocks,  where  it  remains  for  a  week  or  ten  days.  If  it  is  (o 
remain  in  the  field  but  a  short  time  some  farmers  cure  it  quickly  by 
first  putting  it  into  small,  flat  cocks.  In  about  twenty-four  hours 
those  are  turned  over,  allowed  to  air,  and  three  or  four  of  them  are 
then  made  into  one  permanent  cock.  At  what  stage  hay  should  be 
stacked  is  a  question  upon  which  there  are  many  opinions.  A  com- 
■  W.  J.  Spillmau,  In  "  Farm  Grasses  of  the  United  States." 
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mon  rule  with  many  farmers  is  to  stack  when  juice  can  not  be  twisted 
out  of  a  wisp  of  hay  taken  from  the  middle  of  the  cock. 

As  stated,  the  common  practice  in  this  region  is  to  let  hay  remain 
in  the  field  for  about  a  week;  in  fact,  a  very  large  majority  of  farm- 
ers think  good  hay  can  be  made  in  no  other  way  under  the  climatic 
conditions  west  of  the  Cascade  Mountains.  There  are  some  success- 
ful men,  however,  who  put  up  hay  by  what  has  been  termed  the 
"  rapid  process."  With  good  haying  weather  the  method  is  about  as 
follows:  The  grass  is  cut  in  the  afternoon.  Being  unwiltcd,  the  first 
night's  dew  does  not  injure  it.  If  the  crop  is  heavy  the  tedder  is 
started  the  next  morning  as  soon  as  the  dew  has  dried  off,  and  the 
hay  in  gone  over  as  many  times  as  possible  during  the  day.  Just 
before  evening  it  is  raked  and  cocked.  The  hay  then  stands  in  the 
field  for  two  nights  and  a  day  and  until  the  dew  is  off  the  second  day. 
The  cocks  are  then  scattered  and  aired,  especially  the  bottom  portions 
of  them,  and  the  hny  is  hauled  to  the  mow  during  the  day.  It  thus 
requires  three  days  from  cutting  to  hauling.  The  hay  is  scattered 
evenly  in  the  mow  so  that  it  may  all  settle  alike  and  exclude  as  much 
air  as  possible,  and  is  salted  at  the  rate  of  10  pounds  per  ton.  At 
night  the  barn  is  tightly  closed  to  keep  out  damp  air. 

IIAY  cArs. 

When  the  price  of  hay  is  high,  it  is  quite  probable  that  hay  caps 
can  be  used  profitably  in  making  hay  west  of  the  Cascade  Mountains. 
The  u.se  of  caps  would  prevent  the  outside  of  the  cocks  from  becom- 
ing too  dry,  and  would  thus  add  to  the  total  weight  of  cured  hay. 
The  quality  of  the  hay  would  be  greatly  improved,  for  it  would  be 
practically  uniform  throughout.  The  use  of  caps  would  also  greatly 
increase  the  certainty  of  saving  the  crop.  A  farmer  in  Georgia  has 
used  hay  caps  for  ten  years.  He  thinks  they  materially  increase  both 
the  quality  and  the  quantity  of  his  hay.  Unfortunately  there  are  at 
present  no  hay  caps  on  the  market.  However,  they  may  be  ma<le  of 
light  canvas  or  any  strong  cotton  cloth  in  sizes  to  suit.  Caps  4J  to 
5  feet  square,  with  pegs  or  weights  attached  to  hold  them  in  place 
when  in  use,  ought  to  give  satisfactory  service.  A  cont  of  oil  should 
be  applied  to  one  side  of  the  cloth.  The  caps  should  always  be  dried 
after  being  used,  for  they  will  mold  if  piled  up  wet. 

THE  SILO. 

That  the  silo  should  have  a  very  general  use  in  western  Oregon 
and  western  Washington,  not  only  for  the  preservation  of  corn  but 
for  many  other  crops  as  well,  ought  to  be  apparent  from  an  under- 
standing of  the  climatic  conditions  of  the  region.  As  previously 
stated,  most  of  the  hay  crops  are  ready  to  cut  during  the  month  of 
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June,  while  spring  rains  frequently  continue  until  about  the  1st  of 
July.  (See  table  giving  the  distribution  of  rainfall  on  page  8.)  It 
will  thus  be  seen  that  haymaking  ordinarily  occurs  at  a  time  when 
good  weather  can  not  always  be  relied  upon.  If  meadows  are  pas 
tured  during  the  spring  to  retard  the  development  of  the  crop,  so 
that  haymaking  will  occur  after  the  late  spring  rains  are  over,  the 
yield  of  the  second  crop  is  usually  much  lighter,  since  its  growth  is 
confined  entirely  to  the  dry  season.  By  the  use  of  the  silo,  on  the 
other  hand,  the  first  crop  may  be  cut  for  ensilage  early  in  June,  even 
though  the  weather  be  unfavorable  for  haymaking.  If  cut  at  this 
time,  while  the  plants  are  -still  growing  vigorously,  a  good  second 
crop  will  usually  mature  for  hay  early  in  August — the  best  haying 
season  of  the  year.  A  light  third  crop  can  be  used  for  pasture  or  cut 
for  ensilage  late  in  the  fall.  It  is  evident,  therefore,  that  the  use  of 
the  silo  will  practically  insure  the  saving  of  the  first  crop,  increase 
the  total  yield  per  acre,  and  cause  the  second  croj)  to  mature  at  a 
time  when  good  haying  weather  can  usually  be  relied  upon. 

That  all  kinds  of  ensilage  should  be  finely  cut  may  be  desirable, 
but  we  must  not  get  the  idea  that  it  is  essential.  For  years  ensilage 
of  the  finest  quality  has  been  made  in  western  Oregon  and  western 
Washington  out  of  whole  clover  and  grass  (timothy,  English  rye- 
grass, etc.).  In  making  ensilage  of  this  kind,  however,  there  are  two 
es-sentials — an  air-tight  silo  and  great  care  in  filling  it. 

Farmers  who  use  the  silo  as  indicated  above  agree  that  the  first 
crop  of  grass  and  clover  should  be  cut  for  ensilage  from  the  Isl  to 
the  iflth  of  June,  for  the  earlier  the  first  crop  is  cut. the  greater  will 
be  the  yield  of  the  second. 

Difficulty  is  usually  experienced  in  raking  up  freshly  cut  green 
grass  with  an  ordinary  hayrake.  Some  farmers  avoid  this  difficulty 
by  cutting  with  a  self -raking  reaper  or  a  mower  with  a  buncher  attach- 
ment. These  bunches  are  then  thrown  on  a  wagon  by  hand.  Others 
cut  with  an  ordinary  mower  and  load  from  the  swath  with  a  hay 
loader.  The  heavy  green  grass  often  bends  the  teeth  on  the  elevator 
bars  of  the  loader.  The  teeth  may  be  reenforced  by  nailing  blocks 
of  wood  on  the  elevator  bars  just  back  of  the  teeth. 

In  filling  the  silo  the  material  must  be  evenly  spread  and  thoroughly 
tramped,  so  that  all  of  the  air  pos,sible  will  be  excluded.  If  this  is 
not  done  much  of  the  ensilage  will  spoil.  Two  principal  methods 
were  foimd  in  use  by  farmers  in  filling  silos.  In  the  first  the  freshly' 
cut  grass  is  dropped  directly  into  the  silo  with  a  hayfork.  Two  men 
in  the  silo  spread  the  material  and  tramp  it  thoroughly,  especially 
aroimd  the  edges.  The  center  of  the  silo  where  the  loads  from  the 
fork  fall  requires  but  little  tramping.  The  second  method  is  to  drop 
the  material  upon  a  platform  at  the  top  of  the  silo  by  means  of  hay 
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nlings  or  a  hayfork.  A  man  upon  the  platform  tlirows  the  material 
into  the  silo,  placing  it  as  best  he  can.  Another  man  spreads  it 
evenly  in  the  silo  and  tramps  it  thoroughly.  This  is  i>erhaps  the 
safest  method,  for  there  is  less  chance  to  flight  the  work.  For  a  few 
days  after  the  silo  has  been  filled,  the  settling  of  the  material  will 
allow  the  addition  of  two  or  three  loads  each  day,  each  load  being 
thoroughly  tramped  when  added.  When  the  filling  is  completed  the 
top  is  covered  about  1  foot  deep  with  marsh  grass  or  other  waste 
material  that  will  pack  closely  and  exclude  the  air.  This  in  wetted 
thoroughly  and  tramped  dally  for  several  days,  using  about  2  bar- 
rels of  water  at  each  wetting.  The  writer  has  seen  ensilage  of  excel- 
lent quality  made  from  whole  grass  in  this  way.  He  has  also  seen 
ensilage  made  by  dropping  the  material  into  the  silo  without  spread- 
ing and  tramping  that  was  practically  a  total  loss. 

THE  NATTTBS  OF  I.BOUHIK0US  PLANTS. 

Plants  that  produce  their  seed  in  two-valved  pods,  such  as  peas, 
beans,  vetch,  and  alfalfa,  are  called  legumes.  The  value  of  this 
family  of  plants  as  soil  renovators  has  long  been  recognized,  but  in 
just  what  way  they  are  capable  of  restoring  fertility  to  the  soil  has 
not  been  understood  until  recent  years.  If  the  roots  of  a  legiiminouK 
plant  l)e  carefully  removed  from  the  soil  little  lumps,  called  nodules 
or  tubercles,  will  usually  be  found  upon  them.  These  nodules  vary 
in  size  with  different  legumes  and  may  be  found  alone  or  in  clustei-s. 
On  the  roots  of  red  clover  they  are  about  twice  as  large  as  the  sei'd 
of  that  plant.  The  nodules  are  caused  by  bacteria  that  are  parasitic 
in  the  roots. 

By  the  aid  of  the  bacteria  living  in  the  nodules,  leguminous  plants 
are  enabled  to  assimilate  atmospheric  nitrogen.  Sini'e  nitrogen  con- 
stitutes approximately  four-fifths  of  the  at(nosj)here  this  family  of 
plants  has  an  inexhaustible  supply  of  this  important  plant-food  ele- 
ment. Other  plants  can  not  assimilate  the  nitrogen  of  the  atmos- 
phere; they  can  obtain  it  only  from  decaying  organic  matter  and 
from  commercial  fertilizers  containing  nitrogen.  Ciiemical  analyses 
show  the  tisues  of  leguminous  plants  to  be  very  rich  in  nitrogen; 
hence  the  value  of  these  plants  when  plowed  under  as  green  manure. 
The  roots  of  'a  clover  crop  ordinarily  contain  more  nitrogen  than  the 
whole  crop  removes  from  the  soil.  As  these  roots  decay,  the  plant 
food  in  them  Iwcomes  available  for  other  plants.  Nitrogen  is  usually 
the  first  element  of  plant  food  that  needs  renewing;  hence  the  great 
value  of  leguminous  plants  as  soil  renovators. 

Generally  speaking,  the  nodules  of  each  kind  of  legume  are  caused 
by  certain  kinds  of  bacteria.  Thus  there  is  one  kind  for  alfalfa, 
another  for  red  clover,  another  for  common  vetch,  and  so  on.     At 
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any  rate  the  nodule-forming  bacteria  of  red  clover,  for  example, 
have  become  so  accustomed  to  that  plant  that  they  are  of  little  or 
no  value  in  forming  nodules  on  the  roots  of  most  other  legumes.  If 
nodule-forming  bacteria  are  not  in  the  soil  no  nodules  will  be  formed ; 
the  failure  of  leguminous  crops  is  often  due  to  this  cause.  These 
bacteria  may  be  artificially  supplied  in  two  ways,  namely,  by  means 
of  pure  cultures  of  the  bacteria  and  by  transferring  soil  from  one 
field  to  another.  For  further  information  regarding  these  two  meth- 
ods, see  page  24,  See  also  Farmers'  Bulletin  No.  240,  U-  S.  Depart- 
ment of  Agriculture. 

FOKAOE  CB0P8. 

In  the  pages  that  follow,  only  those  crops  are  discussed  that  have 
an  important  place  in  the  agriculture  of  the  region.  What  is  said 
regarding  methods  of  seeding,  culture,  and  feeding  these  crops  is 
based  almost  entirely  upon  the  farm  practice  of  the  region. 

RED  CLOVER. 

Considering  the  region  as  a  whole,  red  clover  {Trifolhim  pratense) 
is  easily  the  leading  forage  plant  west  of  the  Cascade  Mountains,  It 
thrives  best  on  rich,  welf-drained  upland  soils.  Many  of  the  low 
lands  that  are  too  wet  and  cold  for  red  clover  become  adapted  to  it 
when  properly  drained.  If  allowed  to  develop  naturally,  this  crop 
matures  for  hay  early  in  June.  Rains  are  not  infrequent  at  this 
season  of  the  year,  and  it  is  a  common  practice  to  pasture  red  clover 
in  the  spring  until  about  the  first  of  May  to  ivtard  the  development 
of  the  crop,  so  that  haymaking  will  occur  during  good  weather. 
Red  clover  begins  to  grow  in  the  early  spring  and.  unless  the  soil  is 
very  poor  and  the  summer  very  dry,  remains  gi-een  and  furnishes 
excellent  pasture  until  early  in  December. 

Generally  speaking,  red  clover  reaches  its  highest  development  on 
the  coast  and  the  region  about  Puget  Sound,  where,  under  favorable 
conditions,  it  may  l»e  cut  three  times  during  the  year.  To  give  three 
crops  it  must  l»  grown  on  rich  lands  and  must  not  be  pastured  in 
the  early  spring.  The  first  crop  should  be  cut  for  hay  or  ensilage 
early  in  June,  the  second  for  hay  in  August,  and  the  third  for  ensi- 
lage late  in  the  fall.  In  the  Willamette  Valley  difficulty  is  often 
experienced  in  getting  red  clover  established,  especially  on  land  that 
has  produceil  cereal  crops  exclusively  for  years.  This  difficulty  is 
probably  due  to  the  methods  of  seeding,  the  tlry  sumhiers,  the  poor 
texture  of  the  soil,  the  lack  of  available  nitrogen,  and  |>ossibly  the 
lack  of  nodule- forming  bacteria.  Red  clover  also  fi-equently  runs 
out  in  a  short  time.  It  is  believed  by  farmers  that  this  is  due  to  the 
ravages  of  the  clover  root  borer.     In  spite  of  these  difficulties,  how- 
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ever,  red  clover  is  one  of  the  leading  forage  plants  of  the  Willamette 
Valley.  It  is  not  unreasonable  to  assume  that  these  hindrances  to  the 
growth  of  red  clover  are  largely  responsible  for  the  important  place 
that  common  vetch  occupies  in  the  agriculture  of  western  Oregon, 

In  the  Willamette  Valley  it  is  a  common  practice  to  apply  land 
plaster  to  clover  in  the  spring,  during  March  and  April.  From  40 
to  60  pounds  per  acre  applied  on  the  surface  of  the  ground  in  the 
early  spring  are  said  to  double  the  yield  of  both  hay  and  seed.  Land 
plaster  has  the  same  effect  when  applied  to  other  leguminous  cropR 
in  this  region,  but  it  is  essential  that  it  be  applied  early  enough  to 
receive  an  abundance  of  rain. 


There  are  many  methods  in  use  for  sowing  red  clover  in  western 
Oregon  and  western  Washington,  some  of  which  are  given  below : 

(1)  Clover  with  early-sown  winter  wheat.— ¥vom  8  to  12  pounds 
of  clover  seed  per  acre  are  sown  in  the  early  fall  with  winter  wheat 
on  land  that  has  been  summer  fallowed  or  fron'  which  an  early  culti- 
vated crop  has  been  removed.  The  seed  is  usually  sown  broa<lcast 
and  covered  with  a  harrow.  If  the  clover  fails  to  catch  it  can  be 
sown  again  in  the  spring,  about  the  1st  of  March. 

(2)  Cloner  with  late-sown  winter  wheat. — Early  in  the  spring, 
about  the  1st  of  March,  when  the  ground  is  heaving  slightly  from 
alternate  thawing  and  freezing,  from  8  to  10  pounds  of  clover  seed 
per  acre  are  sown  broadcast  on  late-sown  winter  wheat.  If  the 
ground  is  dry  enough  when  the  clover  seed  is  sown  it  may  be  covered 
with  a  harrow, 

(3)  Clover  with  spring  oats  or  wheat. — With  this  method  a  good 
s^d  bed  is  essential.  The  land  should  be  plowed  deep  in  the  late 
fall  or  winter,  and  as  soon  as  in  good  working  condition  in  the  spring 
it  should  be  cultivated  until  it  is  in  perfect  tilth.  If  the  soil  is 
inclined  to  run  together  it  may  be  necessary  to  replow  in  the  spring. 
Instead  of  plowing  in  the  fall  or  winter  it  may  be  done  in  the  early 
spring  and  the  seed  bed  prepared  immediately.  After  drilling  in 
a  full  crop  of  oats  or  wheat,  from  10  to  12  pounds  of  clover  seed  per 
acre  are  sown  and  covered  with  a  harrow.  In  western  Washington 
this  is  the  usual  method,  with  the  exception  that  either  timothy, 
English  rye-grass,  or  orchard  grass  is  usually  sown  with  the  grain 
and  clover.  On  wet  land  alsike  clover  often  forms  a  part  of  tlie 
mixture. 

(4)  Clover  alone. — ^When  clover  is  sown  alone  in  the  spring  the 
land  is  plowed  early  and  worked  down  fine.  About  the  1st  of  May 
it  is  again  thoroughly  cultivated  to  kill  weeds  and  prepare  tlie  seed 
bed.     From  10  to  12  pounds  of  clover  seed  per  acre  are  then  sown 


C"ioot^lc 


16         PAHM   PRACTICE   WITH   FORAGE   CROPS  IN    OREGON,   ETC. 

and  covered  by  harrowing.  The  clover  may  be  pastured  during  the 
first  season,  but  should  not  be  cropped  too  closely  during  the  driest 
part  of  the  summer.  This  is  becoming  quite  a  popular  method  in  the 
Willamette  Valley  and  very  satisfactory  stands  are  secured,  but  the 
use  of  the  land  is  almost  lost  the'first  year. 

Clover  may  be  sown  alone  also  in  the  late  summer  or  early  autumn. 
Although  this  method  is  seldom  used  it  is  probably  one  of  the  most 
satisfactory  ways  of  sowing  clover  west  of  the  Cascade  Mountains. 
If  sown  with  grain  in  the  fall,  clover  does  not  make  a  crop  the  next 
year,  but  if  sown  alone  in  the  late  summer  a  full  crop  is  secured  the 
next  summer.  It  is  essential,  however,  that  the  seeding  be  done 
early,  for  if  sown  in  the  late  fall  it  is  liable  to  be  winterkilled.  Only 
crops,  then,  that  can  be  removed  early  should  precede  clover  sown  in 
this  way. 

(5)  Clover  with  rape. — Sowing  clover  with  rape  is  a  very  success- 
ful and  popular  method  with  many  farmers  who  are  engaged  in 
raising  sheep  and  goats.  With  the  land  prepared  as  indicated  for 
sowing  clover  alone  in  the  spring,  from  10  to  12  pounds  of  clover 
seed  and  from  2  to  4  pounds  of  rape  seed  per  acre  are  sown  broadcast 
about  the  1st  of  May  and  covered  with  a  harrow.  If  the  ground  is 
rough  and  cloddy,  it  should  be  finished  with  a  roller.  If  this  mix- 
ture is  sown  on  a  thoroughly  pulverized  and  compact  seed  bed,  the 
rape  develops  rapidly  and  furnishes  excellent  pasture  for  sheep, 
goats,  calves,  or  swine  in  from  six  to  eight  weeks.  The  tramping  of 
the  animals  while  feeding  during  the  summer,  principally  on  the 
rape,  forms  a  dust  mulch  on  the  surface  of  the  ground.  In  this  way 
soil  moisture  is  retained  for  the  use  of  the  clover  during  the  dry  sum- 
mer season.  If  a  hay  crop  is  desired  the  second  season,  the  rape  is 
killed  by  pasturing  it  closely  with  sheep  during  the  lat«  fall  or  win- 
ter. Sheep  eat  off  the  crowns  of  the  plants  close  to  the  ground  and 
the  rape  then  dies.  If  the  rape  is  not  killed  it  will  go  to  seed  the  next 
summer,  and  the  stalks  will  give  some  trouble  in  the  hay.  If  the 
clover  is  not  cropped  too  closely  the  first  summer,  this  method  gives 
an  excellent  stand. 

Failures  occur  frequently,  especially  in  the  Willamette  Valley, 
when  clover  is  sown  by  any  one  of  the  first  three  methods  described. 
With  rich,  moist  soil  of  good  texture  and  with  frequent  rains  during 
the  summer  these  methods  are  usually  successful.  But  with  soils 
that  are  inclined  to  puddle  and  dry  out  quickly — soils  that  have  pro- 
duced grain  crops  exclusively  for  a  number  of  years — they  often  give 
poor  results.  Under  such  conditions  the  grain  shades  the  clover  too 
much,  and  robs  it  of  the  moisture  necessary  to  carry  it  through  the 
first  summer. 


^d  by  Google 


Al^IKB   CLOVES. 


Since  the  first  crop  of  clover  is  seldom  used  for  seed  it  is  cut  for 
hny  or  ensilage  about  the  1st  of  June  to  enable  the  second  crop  to 
make  a  good  growth  before  the  dry  season  begins.  Instead  of  cutting 
the  first  crop  for  hay  or  ensilage,  clover  is  sometimes  pastured  until 
late  in  May,  and  the  first  crop  is  then  used  for  seed.  By  moifing  the 
first  crop,  however,  the  second  one  comes  on  more  evenly  than  when 
the  first  is  pastured. 

^Tieii  the  heads  of  the  seed  crop  are  pretty  well  dried  and  are  dark- 
brown  in  color  the  clover  is  cut  with  a  self-raking  reaper,  or  with  a 
mower  with  a  buncher  attachment.  Bunches  of  the  size  of  an  ordi- 
nary wheat  bundle  are  dropped  in  rows.  When  the  heads  are  dry 
enough  to  powder  when  rubbed  in  the  hands  five  or  six  bunches  are 
thrown  together  by  hand  or  bunched  with  a  hayrake  in  the  morning 
when  damp  with  dew.  The  thrashing  is  done  when  possible  with  a 
clover  huller,  and  the  clover  is  hauled  to  the  machine  in  tight- 
bottomed  racks  in  order  that  the  shattered  seed  may  not  be  lost. 

AI^IKE   CLOVER. 

Alsike  clover  {Trifolium  hyhridiim)  has  a  much  wider  range  of 
adaptability  in  western  Oregon  and  western  AVashington  than  red 
clover.  It  thrives  not  only  on  soil  adapted  to  the  latter — upland 
clays  and  well-drained  soils — but  also  on  lowland  clays,  alluvial 
bottoms,  and  many  soils  too  wet  and  cold  to  grow  red  clover.  Its 
stems  are  much  finer  and  more  recumbent  than  those  of  red  clover, 
and  its  leaves  are  not  so  numerous.  The  yield  of  the  first  crop  is 
very  satisfactory,  but  it  is  disposed  to  make  but  little  growth  after 
a  crop  has  fully  matured  for  hay.  If  cut  early,  however,  it  is  said 
to  make  a  very  satisfactory  second  growth.  A  delay  of  only  a  few 
days  in  the  time  of  cutting  the .  first  crop  makes  a  very  marked 
difference  in  the  growth  of  the  second. 

Alsike  clover  makes  a  very  good  quality  of  hay  and  is  well  suited 
to  sow  with  timothy,  since  these  two  crops  mature  at  the  same  time. 
It  is  a  perennial,  stands  grazing  well,  and  seems  to  be  much  less 
susceptible  to  the  attacks  of  the  clover  root  borer  than  is  red  clover. 
Since  alsike  clover  is  so  nearly  the  equal  of  red  clover  in  nearly  every 
way  it  should  be  given  a  thorough  trial  in  all  localities  west  of  the 
Cascade  Mountains  where  red  clover  may  have  failed. 

From  what  has  been  said  it  is  evident  that  alsike  clover  is  eminently 
adapted  for  sowing  on  land  that  is  too  cold  and  wet  for  red  clover, 
in  mixtures  for  permanent  pastures,  and  on  forest  burns  and  burnt 
slashings  that  are  to  be  used  for  pasture  for  several  years. 

The  seed  of  alsike  clover  is  quite  small  and  T>  or  6  pounds  per  acre 
will  be  found  sufficient  when  it  is  sown  alone.  With  this  exception, 
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all  that  has  been  said  regarding  the  seeding  of  red  clover  applies 
equally  well  to  alsike  clover. 


COMMON    VETCH, 

The  common  vetch  (FjoW  sativa)  is  perfectly  adapted  to  condi- 
tions west  of  the  Cascade  Mountains  in  Oregon  and  Washington  and 
thrives  even  on  very  poor  soil.  It  has  been  grown  in  the  Willamette 
Valley  for  many  years,  and  is  rapidly  replacing  red  clover  in  many 
localities.  It  is  an  annual  legume  of  great  value  as  a  nitrogen 
gatherer,  as  a  green  manure,  and  as  a  soiling,  hay,  and  pasture  plant. 
It  is  also  a  very  valuable  cover  crop  in  orchards  when  sown  in  the 
early  fall.  It  makes  excellent  ensilage,  and  dairy  cattle  prefer  the 
hay  to  that  of  red  clover.  The  yield  of  cured  hay  is  from  IJ  to  4 
tons  per  acre,  A  seed  crop  yields  from  15  to  30  bushels  per  acre,  the 
yield  depending  quite  largely  upon  the  efficiency  with  which  the  seed 
is  saved.     A  bushel  of  clean  seed  weighs  a  little  more  than  60  pounds. 

U£THODS   OP   BOWING. 

Common  vetch  stands  the  winters  admirably  in  western  Oregon 
and  western  Washington,  and  is  sown  in  the  autumn  from  the  last 
of  August  to  the  last  of  November.  It  is  sown  also  in  the  early 
spring,  but  fall  seeding  usually  gives  the  largest  yields.  The  stems 
of  this  vetch  are  not  strong,  and  heavy  crops  are  inclined  to  flatten 
out  on  the  ground.  When  in  this  fallen  condition  it  soon  begins  to 
mold  and  is  very  difficult  to  harvest.  To  furnish  support  for  it  and 
keep  it  up  off  the  ground  a  bushel  of  oats,  wheat,  or  rye,  and  a  bushel 
of  vetch  per  acre  are  usually  sown  together.  Oat  hay,  especially  for 
dairy  purposes,  is  usually  preferred  to  that  of  wheat  or  rye,  and  for 
this  reason  oats  are  usually  sown  with  vetch,  winter  oats  being  sown 
in  the  fall  and  spring  oats  in  the  spring.  It  is  a  common  practice 
with  vetch  growers  to  sow  winter  oats  and  vetch  broadcast  in  the 
early  fall  on  land  that  has  raised  a  spring  crop  and  to  cover  the  seed 
with  a  disk  harrow.  If  the  land  is  loose  and  easily  worked,  this 
method  gives  good  results,  but  like  most  other  crops  vetch  gives  much 
better  yields  if  sown  on  a  well-prepared  seed  bed.  If  the  ground  is 
packed,  or  if  the  seeding  is  done  in  the  spring,  the  land  is  usually 
plowed  and  a  good  seed  bed  prepared. 


Sown  with  rye  the  last  of  August  or  early  in  September,  common 
vetch  should  be  ready  for  soiling,  i.  e,,  feeding  green,  from  April  15 
to  May  1;  sown  with  winter  oats  or  wheat  October  1,  it  should  be 
ready  about  May  1;  sown  with  winter  oats  or  wheat  in  the  late  fall, 
it  should  be  ready  about  June  1;  sown  with  oats  in  February,  it 
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should  be  ready  &bout  June  15.  When  fut  in  the  early  spring  for 
soiling  a  second  crop  may  be  cut  or  pastured,  or  the  land  may  be 
plowed  and  planted  to  some  other  crop. 

THE   HAY    CROP. 

Since  fall-sown  vetch  matures  for  hay  in  June  and  rains  are  not 
infrequent  at  this  season  of  the  year  it  is  quite  a  common  practice 
to  pasture  it  in  the  early  spring — March  and  April — to  keep  the 
growth  from  becoming  so  heavy  that  it  will  fall  before  it  is  cut  and 
to  retard  its  development  so  that  haymaking  will  occur  after  the 
rains  are  over.  If  the  crop  is  heavy  and  falls  during  bad  weather 
it  is  best  to  make  ensilage  of  it  immediately. 

When  the  seeds  are  just  appearing  in  the  first  pods  is  usually  con- 
sidered the  best  time  to  cut  vetch  for  hay.  Some  cut  it  earlier  than 
this,  while  others  allow  the  first  seeds  to  become  pretty  well  matured. 
If  the  crop  is  not  too  heavy  it  may  be  handled  in  the  ordinary  way, 
but  it  should  be  put  into  cocks  before  the  leaves  are  dry  enough  to 
be  broken  off  during  the  handling.  When  very  heavy  it  falls  more 
or  less,  and  usually  in  some  prevailing  direction.  ^Vhen  in  this 
fallen  condition  the  rear  of  the  sickle  bar  of  the  mower  is  usually 
raised  and  the  guards  tilted  down.  Sometimes  a  man  follows  the 
mower  with  a  strong  pitdifork  and  when  the  vetch  clogs  he  sticks 
the  tines  of  the  fork  into  the  ground  just  behind  the  sickle  bar  and 
pulls  the  vetch  loose. 

Others  cut  vetch  in  but  one  direction,  the  opposite  way  from  that 
in  which  it  is  leaning,  driving  the  mower  back  idle  each  trip.  Men 
with  forks  throw  each  swath  out  as  it  is  cut,  so  that  the  mower  can 
get  through  without  the  vetch  clogging  on  the  sickle  bar.  Another 
way  is  to  cut  a  swath  and  with  forks  roll  it  on  the  uncut  vetch;  cut 
another  swath  and  roll  the  two  cut  swaths  on  the  uncut  vetch ;  cut 
again  and  roll  out  the  three  cut  swaths.  This  process  forms  wind- 
rows of  three  swaths  each.     (See  fig.  1.) 

With  the  vetch  fallen  in  one  prevailing  direction,  others  cut  one 
way  only,  driving  the  mower  in  such  maimer  that  the  fallen  vetch 
will  point  forward  and  away  from  the  direction  driven  at  an  angle 
of  about  45°.  A  little  experience  will  enable  one  to  determine  the  . 
proper  angle.  When  the  cutting  of  a  swath  is  finished  the  sickle 
bar  is  raised  and  the  mower  thrown  out  of  gear  and  driven  back  on 
the  swath  just  cut  to  mash  it  down  and  make  a  path  for  the  shoe  of 
the  sickle  bar  with  the  wheel  of  the  mower.  With  the  rear  of  the 
sickle  bar  raised,  the  guards  tilted  down,  the  vetch  lying  in  the 
direction  indicated,  and  the  last  cut  swath  lapping  up  on  the  uncut 
vetch  and  mashed  down  by  driving  the  empty  mower  back  over  it, 
the  inner  wheel  of  the  mower,  as  the  next  swath  is  being  cut,  runs 
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upon  ttie  swath  just  cut  and  holds  it  so  that  the  shoe  of  the  sickle  bar 
slips  over  with  little  or  no  clogging.  In  this  way  the  swath  upon 
which  the  wheels  of  the  mower  are  running  is  cut  in  two  again  and 
another  clean  tiwath  is  also  out  at  the  same  time.  Cutting  each  swath 
in  two  twice  makes  the  handling  of  the  hay  much  easier.  After  being 
cut  the  hay  may  be  cured  and  handled  in  the  usual  way. 


It  is  very  difficult  to  separate  the  seeds  of  wheat  or  rye  from  vetch 
seed,  while  those  of  oats  and  vetch  can  be  separated  reasonably  well. 
For  a  seed  crop  that  is  intended  for  market,  therefore,  oats  and  vetch 


Fid.  l.-Aiwiiimun  method  of  catling  UDKled  vetch.  The  first  swath  cat  Is  rolled  on  the  uncut 
Tetch;  Atxec  the  mower  paswsagBln.  tbe  double  uwatb  Is  rolled  on  the  uncut  velcb,  wbeatbe 
mower  has  cut  nnder  this,  the  triple  ewath  i»  rolled  outward. 

nre  usually  sown  together  in  the  early  fall — about  a  bushel  of  each 
I>er  acre.  In  the  spring  they  are  usually  pastured  until  April  to  keep 
the  growth  from  l>ecoming  so  rank  that  it  will  fall.  The  vetch  then 
matures  in  July,  The  seed  matures  very  unevenly;  the  pods  burst 
open  when  overripe  and  exposed  to  the  sun,  and  much  of  the  seed 
may  be  lost  in  this  way.  The  best  seed  is  always  produced  in  the 
lower  pods  and  the  t*ed  crop  is  usually  cut  when  these  pods  are 
turning  brown  and  before  they  have  begun  to  drop  their  seed. 

If  the  crop  stands  up  well  and  is  not  too  heavy  it  is  cut  with  a 
binder  and  shocked  immediately.  From  12  to  15  bundles  are  put 
in  the  bottom  of  the  shock  and  other  bundles  built  on  top  of  this 
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again,  letting  the  butts  of  the  upper  bumlleis  come  down  to  the  bands 
of  the  lower  ones.  Other  bundles  are  built  on  top  of  this  again, 
covering  all  of  the  seed  pod»  pos.sible.  This  prevents  the  shattering 
of  a  great  deal  of  seed,  for  the  pods  dry  evenly  and  gradually  when 
not  exposed  to  the  sun. 

If  strictly  pure  seed  is  desired,  vetch  is  sometimes  sown  alone  at 
the  rate  of  100  to  120  pounds  per  acre.  WTien  thick  it  stands  up  rea- 
sonahly  well.  If  the  seed  crop  is  too  heavy  to  bind,  it  is  cut  with  a 
mower.  With  pitchforks  the  first  cut  swath  is  rolled  on  the  iincut 
vetch;  another  swath  is  then  cut  and  the  two  cut  swaths  rolled  on 
the  uncut  vetch.  ^\'hen  the  third  swath  is  cut  the  three  cut  swaths 
are  rolled  out.  This  forms  windrows  of  three  swaths  each.  It  is 
then  placed  in  large  cocks  immediately  and  allowed  to  dry  with  as 
little  exposure  to  the  sun  as  is  possible.  This  method  of  cutting  and 
cocking  largely  prevents  the  loss  of  seed  from  shattering.  If  cut 
and  raked  in  the  usual  way  the  wheels  of  the  mower,  the  wheels  of 
the  rake,  and  the  tramping  of  the  horses  burst  many  of  the  ripe  pods. 
As  soon  as  the  vetch  is  dry  it  should  be  thrashed  without  delay  with 
an  ordinary  thrashing  machine,  hauling  it  to  the  machine  in  rack,s 
with  tight  bottoms  or  with  canvas  spread  over  Ihe  racks  to  catch  the 
shattered  seed.  In  thrashing,  the  concaves  are  removed  and  blanks 
having  no  teeth  used  instead.  The  motion  of  the  cylinder  is  slowed 
down  and  plenty  of  wind  turned  on.  The  use  of  hay  caps  in  curing 
vetch  for  seed  would  greatly  increase  the  yield,  especially  when  it  is 
cut  with  a  mower.  The  pods  on  the  surface  of  the  cocks  become  dry 
and  burst  before  the  centers  of  the  cocks  have  time  to  cure.  In  this 
way  a  great  deal  of  seed  is  lost.  The  caps  would  protect  the  pods  on 
the  surface  of  the  cock  from  the  direct  rays  of  the  sun  and  permit 
the  whole  cock  to  dry  more  evenly.  (See  the  discussion  of  hay  caps 
on  p.  11.) 

In  growing  a  seed  crop  of  vetch  considerable  seed  is  lost  on  the 
ground  by  the  bursting  of  the  pods.  If  this  fallen  vetch  seed  is 
plowed  under,  much  of  it  will  be  covered  too  deeply  to  germinate. 
The  amount  of  oil  in  the  seed  is  such  that  it  may  then  lie  in  the 
ground  for  years  without  decaying,  and  will  grow  when  turned  up 
near  the  surface  by  subsequent  plowing.  In  this  way  it  may  become 
a  pest  in  wheat  that  is  grown  for  market.  Land  that  has  grown  a 
seed  crop  of  vetch  may  be  prepared  for  wheat  as  follows:  Sow  oats 
and  vetch  broadcast  in  the  fall,  without  plowing,  and  cover  the  w-ed 
with  a  disk  harrow.  Cut  the  oats  and  vetch  for  hay  the  next  season 
and  pasture  the  second  growth  close  enough  to  prevent  any  seed  from 
maturing.  Grow  a  cultivated  crop  the  next  year.  The  land  should 
then  be  readv  for  winter  wheat. 
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PEARL  VETCH. 

Pearl  vetch  (Vicia  mtiva  alba)  has  been  grown  in  the  Willamette 
Valley  for  a  number  of  years,  but  is  comparatively  unknown  except  in 
the  vicinity  of  New  Era,  Oreg.  It  is  so  much  like  the  common  vetch 
{Vida  saliva)  that  they  can  not  be  distinguished  except  by  the  color 
of  the  seed.  The  common  vetch  has  a  dark-colored,  mottled  seed, 
while  the  seed  of  pearl  vetch  is  a  li^t  salmon  color,  with  a  pearly 
luster.  The  uses  and  values  of  these  two  plants  seem  to  be  identical. 
with  the  exception  that  the  seed  of  pearl  vetch,  it  is  claimed,  is  a  good 
table  vegetable,  being  used  particularly  in  making  soup.  It^  seed 
probably  also  makes  better  feed  when  chopped.  ^Vhat  has  been  said 
regarding  the  uses,  culture,  and  handling  of  the  common  vetch  applies 
equally  well  to  pearl  vetch. 

FIELD   PEAS. 

Field  peas  {Pisum  arvense)  are  well  adapted  to  the  conditions  of 
western  Oregon  and  western  Washington.  They  do  well  on  a  largo 
variety  of  soils,  but  are  especially  adapted  to  clay  soils  and  alluvial 
bottoms.  They  are  grown  for  grain,  hay,  ensilage,  and  soiling. 
Peas  are  nutritious,  and  the  hay  and  ensilage  are  eaten  with  relish  by 
most  kinds  of  stock.  When  grown  for  hay  about  2  bushels  of  peas 
and  2  bushels  of  oats  per  acre  are  sown  together  as  early  in  the 
spring  as  the  condition  of  the  ground  will  permit.  When  sown  at 
the  same  time  the  oats  often  choke  out  the  peas.  This  may  be  largely 
avoided  by  sowing  the  peas  first,  preferably  with  a  drill,  since  the 
seed  is  difficult  to  cover,  and  when  they  have  sprouts  on  them  about 
2  inches  long  drill  in  the  oats.  This  will  give  the  peas  the  start 
and  they  will  hold  their  own  much  better.  If  sown  broadcast  they 
should  be  well  covered  with  a  disk  harrow.  Peas  should  be  cut  for 
hay  when  the  seeds  in  the  first  pods  are  just  ready  for  table  use. 
Sown  in  the  early  spring  they  mature  for  hay  from  the  1st  to  the  15th 
of  July.  The  yield  is  from  1^  to  4  tons  of  hay  per  acre.  \Vhen  har- 
vested for  seed  the  yield  is  usually  from  25  to  30  bushels  per  acre. 
Peas  are  often  sown  alone  and  harvested  when  mature  by  swine 
turned  into  the  field. 

Tlie  pea  weevil  often  does  considerable  damage  to  the  pea  crop, 
especially  when  grown  for  seed,  AVhen  sown  late,  peas  suffer  much 
inoi-e  from  the  ravages  of  this  pest  than  they  do  when  sown  early. 
Since  they  stand  considerable  frost  they  should  be  sown  as  early  in 
the  spring  as  the  season  will  permit.  Of  late  years  peas  fail  in  some 
localities  from  other  causes  than  the  weevil.  They  assume  a  pale, 
sickly  appearance  and  the  yield  and  quality  of  the  hay  are  very  unsat- 
isfactory.   In  localities  where  this  happens  common  vetch  and  pearl 
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vetch  should  be  grown  instead  of  peas,  for  they  are  sure  crops  and 
are  equal  or  even  superior  to  peas  in  practically  every  way  as  a  forage 
plant 


At  the  present  time  the  growing  of  alfalfa  (Medicago  aativa)  west 
of  the  Cascade  Mountains  is  only  in  the  experimental  stage.  Small 
areas  are  to  be  found  in  various  places,  some  of  which  are  doing 
reasonably  well.  Most  of  these  have  not  been  planted  long  enough 
and  have  not  been  studied  sufficiently  to  justify  definite  conclusions  as 
to  the  future  usefulness  of  alfalfa  in  this  region.  There  are  many 
localities  with  well-drained  soils,  however,  in  which  it  will  unques- 
tionably succeed  if  given  proper  treatment.  In  regions  in  which  the 
rainfall  is  as  great  as  it  is  at  certain  seasons  west  of  the  Cascade 
Mountains,  alfalfa  requires  a  loose,  permeable  subsoil,  and  seems  to 
thrive  best  on  the  sandy  loams  along  the  water  courses.  The  best 
alfalfa  fields  noticed  were  on  the  sandy  alluvial  soils  on  the  Willamette 
and  Columbia  rivers.  The  water  table  of  land  selected  for  alfalfa 
should  be  at  least  4  feet  below  the  surface,  and  the  land  should  not  be 
subject  to  overflow.  Alfalfa  will  stand  considerable  flooding,  pro- 
vided the  water  is  nnming,  but  it  is  usually  destroyed  if  stationary 
water  covers  it  for  a  few  days. 

There  are  two  important  difliculties  to  be  overcome  in  the  successful 
production  of  alfalfa  in  this  region.  In  the  first  place  bluegrass, 
English  rye-grass,  Italian  rye-grass,  velvet  grass,  couch-grass,  and 
many  other  grasses  and  weeds  have  a  strong  tendency  to  crowd  out  the 
alfalfa.  This  difficulty  is  largely  overcome  by  eradicating  these 
plants,  so  far  as  possible,  before  the  seeding  is  done.  Thorough  disking 
and  harrowing  at  a  time  when  the  alfalfa  has  made  but  little  growth, 
or  just  after  cutting  a  crop  of  hay,  tends  to  keep  it  vigorous  and  holds 
the  weeds  and  grasses  in  check.  The  disk  harrow  should  be  weighted 
to  make  it  cut  deep  and  should  be  set  about  as  straight  as  possible, 
so  as  not  to  cut  off  the  crowns  of  the  alfalfa  plants.  Although  these 
grasses,  when  growing  with  alfalfa,  actually  decrease  the  total  amount 
of  forage  produced,  they  also  decrease  the  danger  of  bloating  when 
the  field  is  pastured  by  sheep,  goats,  or  cattle.  In  fact,  grasses  are 
frequently  sown  with  alfalfa  for  this  purpose.  Secondly,  the  first  and 
last  crops  of  alfalfa  mature  at  seasons  of  the  year  when  it  is  very  diffi- 
cult to  make  hay  on  account  of  the  damp  weather.  This  objection  is 
obviated  by  using  the  first  and  third  cuttings  for  ensilage,  soiling,  or 
pasture. 


This  must  be  goTern«d  largely  by  local  conditions.  Land  that  la  naturally 
well  drained  or  tbat  te  tiled  at  least  3  feet  deep  should  be  eelecled  for  thla  crop. 
If  barnyard  mannre  la  available,  put  on  from  15  to  20  tons  per  acre  In  tbe  fall 
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and  plow  It  under  8  to  10  inches  deep.  In  the  eprlng.  when  thp  land  Is  la  good 
working  condition,  cut  it  up  thoroughly  with  a  disk  harrow  and  worli  It  down 
fine.  Let  it  He  for  a  week  or  ten  Aays;  then  give  a  good  harrotring  so  as  to 
destroy  all  weeds.  Sow  about  15  pouuite  of  clean  seed  i>er  acre  and  cover  with 
a  harrow.  If  the  soil  Is  Inclined  to  be  dry,  finish  with  a  roller.  About  the  time 
the  seed  Is  sown,  put  on  75  to  100  pounds  of  land  plaster  to  the  acre." 


The  failure  of  alfalfa  west  of  the  Cascade  Mountains  is  frequently 
due  to  the  lack  of  nodule-forming  bacteria  in  the  soil.  If  the  land  to 
be  sown  has  never  grown  alfalfa  before,  it  is  the  safest  plan  to  arti- 
ficially introduce  these  organisms.     This  may  be  done  in  two  ways : 

(1)  From  300  to  500  pounds  of  soil,  the  more  the  better,  may  be 
hauled  from  a  field  that  has  recently  produced  alfalfa  with  nodules 
on  the  roots,  and  scattered  evenly  over  the  surface  of  the  new  field. 
This  should  be  done  just  before  the  alfalfa  seed  is  sown  and  the  soil 
should  be  thoroughly  mixed  with  that  of  the  new  field  by  harrowing 
or  disking.  It  is  quite  expensive  to  inoculate  large  fields  in  this  way 
and  there  is  always  a  possibility  of  transferring  plant  diseases  from 
one  field  to  another. 

Of  scarcely  less  Importance  Is  the  danger  of  disseminating  noxious  weeds 
and  insect  pests  through  this  plan  of  Inoculating  by  means  of  natural  soils. 
Even  though  weeds  may  not  have  been  serious  in  the  first  field,  the  great  number 
of  dormant  seeds  requiring  but  a  slight  change  in  surroundings  to  produce  ger- 
mination Is  always  a  menace.  If  soli  !s  to  be  used,  however,  whether  obtained 
from  near-by  fields  or  ship])ed  Ions  distances,  the  evidence  should  be  clear  that 
the  soli  Is  free  from  tbe  objections  mentioned  above.* 

(2)  Pure  cultures  of  the  proper  bacteria  may  be  used.  The  Bureau 
of  Plant  Industry  of  the  United  States  Department  of  Agriculture 
has  isolated  the  different  organisms  for  the  different  legumes,  is 
growing  them  in  pure  cultures,  and  furnishes  them  to  farmers  whose 
Foil  conditions  seem  to  indicate  that  inoculation  is  necessary. 

Those  desiring  inoculating  material  should  write  to  Soil  Bacteri- 
ology Investigations,  Bureau  of  Plant  Industry,  Washington,  D.  C, 
for  an  application  blank.  To  avoid  delay.s,  requests  should  be  on 
file  several  weeks  before  the  material  is  to  be  used. 

Should  weeds  tend  to  crowd  out  the  alfalfa  during  the  first  year, 
they  should  be  mown  often  enough  to  hold  them  in  check.  The  cutter 
bar  of  the  mower  should  be  set  about  5  inches  high  in  order  that  the 
young  alfalfa  plants  may  not  be  cut  too  closely.  If  the  crop  mowed 
would  be  sufficient  when  dry  to  make  a  third  of  a  ton  or  more  of  hay 
(and  dried  weeds)  to  the  acre,  which  it  usually  will  be  in  spots,  it 
should  be  removed  from  the  field;  if  less  than  this  it  may  be  per- 
mitted to  lie  where  it  is  cut. 

a  Dr.  Jiimes  Wlthycoiube,  in  Bulletin  TO.  Oregon  Experiment  Station. 
i  Farmers'  Bulletin  No,  240,  U.  S,  Dept.  of  Agriculture, 
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The  leaves  and  stems  of  alfalfa  sometimes  turn  yellow,  and  the 
crop  then  assumes  a  very  unthrifty  appearance.  When  this  condi- 
tion begins  to  manifest  itself  the  field  should  be  cut  immediately, 
even  though  the  growth  be  very  small.  This  will  tend  to  invigorate 
the  plants  and  keep  them  in  a  growing  condition.  If  the  growth  is 
sufficient  the  first  season,  it  may  be  used  for  either  hay  or  pasture, 
but  under  no  circumstances  should  it  be  closely  pastured  the  first  year. 

In  the  moist  climate  west  of  the  Cascade  Mountains  it  frequently 
happens  that  alfalfa  sends  up  young  shoots  from  the  crown  of  the 
plants  before  the  first  growth  begins  to  bloom.  AVhen  this  occurs  it 
should  be  cut  at  once;  otherwise  the  first  crop  soon  begins  to  deterio- 
rate and  the  second  growth  will  be  seriously  stunted.  In  this  region  it 
is  very  es.sential,  therefore,  to  watch  alfalfa  closely  and  cut  it  as  soon 
as  these  young  shoots  begin  to  appear. 

Alfalfa  is  not  a  satisfactory  pasture  crop  for  cattle  or  sheep  because 
of  its  tendency  to  produce  bloat  in  these  animals  when  they  are 
allowed  to  graze  on  it,  but  for  horses  and  hogs,  particularly  hogs, 
there  is  no  better  pasture. 

TIMOTHY. 

Timothy  {Phleum  pratensc)  is  the  standard  grass  in  Oregon  and 
Washington  west  of  the  Cascade  Mountains.  It  is  shallow  rooted 
and  naturally  adapted  to  moist  lands.  But  the  abundant  rainfall  of 
this  region,  distributed  as  it  is  through  so  many  months  of  the  year, 
makes  it  possible  for  it  to  succeed  on  practically  all  classes  of  soils 
except  the  sands  and  gravels.  There  are  individual  farmers  who  like 
other  grasses  better,  but  timothy  is  the  one  grass  that  is  universally 
known  and  grown.  It  has  been  the  standard  market  hay  so  long  and 
has  so  many  valuable  characteristi<»  that  it  will  require  years  for  any 
other  grass,  even  with  superior  qualities,  to  become  as  popular  as  tim- 
othy in  this  region. 

There  are  many  reasons  why  timothy  enjoys  this  popularity.  It 
has  the  best  seed  habits  of  any  of  our  cultivated  grasses.  The  seed  is 
usually  cheap,  has  a  very  high  percentage  of  germination  when  prop- 
erly matured,  is  easily  harvested,  and  retains  its  vitality  remarkably 
well.  The  hay  is  easily  cured,  stands  handling  well,  and  is  relished 
by  all  kinds  of  stock.  Unlike  many  other  grasses,  a  few  days'  delay 
in  the  time  of  cutting  makes  but  little  difference  in  the  quality  of  the 
hay — a  very  important  point  in  a  region  where  showers  are  not  infre- 
quent during  the  haying  season. 

West  of  the  Cascade  Mountains  timothy  is  most  frequently  grown 
with  red  clover.  It  is  sometimes  sown  in  the  fall  with  winter  whe;it 
and  the  clover  added  in  the  spring,  during  February  or  March,  when 
the  ground  is  thawing  and  freezing.  Another  method  is  to  prepare 
the  ground  in  the  spring  and  sow  the  timothy  and  clover  with  or 
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without  a  nurse  crop.  Still  another  way  is  to  sow  the  clover  in  the 
spring  with  a  nurse  crop  and  in  September,  after  the  grain  has  been 
harvested,  sow  the  timothy  on  the  stubble.  When  sown  with  a  nurse 
crop,  timothy  and  clover  are  shaded  too  much,  especially  if  the  nurse 
crop  is  allowed  to  mature  for  grain,  and  unsatisfactory  stands  are 
often  obtained  in  this  way.  Perhaps  the  most  satisfactory  way  of 
sowing  both  timothy  and  clover  is  to  sow  them  without  a  nurse  crop 
in  the  late  summer  or  early  fall  on  land  that  is  as  free  as  [ 
from  weeds.  Good  stands  are  secured  in  this  way,  and  they  j 
excellent  yields  the  first  year.  Timothy  is  two  or  three  weeks  later 
than  red  clover,  and  when  they  are  grown  together  for  hay  either  the 
timothy  must  Ite  cut  a  little  immature  or  the  clover  allowed  to  become 
too  ripe.  For  this  reason  some  other  grasses  are  better  suited  than 
timothy  for  sowing  with  red  clover.  When  sown  alone  from  fi  to 
10  pounds  of  timothy  seed  per  acre  are  sufficient.  For  a  seed  crop 
timothy  yields  much  better  when  the  stand  is  comparatively  thin, 
A  much  finer  quality  of  hay  is  produced  when  it  is  thick.  It  is  the 
general  rule  to  cut  timothy  for  hay  Just  at  the  end  of  the  blooming 
period.  Cattle  prefer  the  hay  when  cut  at  this  stage,  while  horses 
seem  to  relish  it  better  if  it  is  a  little  more  mature. 

THE   RYE- OR  ASSES. 

English  rye-grass  (Lolium  perenne)  and  Italian  rye-grass  {Lolmm 
italie.um)  are  more  popular  on  the  Pacific  coast  west  of  the  Cascade 
Mountains  than  in  any  other  part  of  the  United  States.  The  moist, 
mild  climate  of  this  region  is  well  adapted  to  their  growth,  and  they 
are  very  popular  with  the  comparatively  few  farmers  who  grow  them. 
Stock  seem  to  prefer  them  to  all  other  gras.ses,  and  the  herbage  they 
produce  is  certainly  of  a  very  fine  quality.  The  rj'e-grasses  form  a 
close  sod  and  stand  cropping  and  tramping  well,  but  they  do  not 
yield  so  well  as  some  other  grasses.  They  mature  early  and  are  well 
suited  to  sow  with  red  clover.  They  are  especially  adapted  to  low, 
moist  soils,  and  when  grown  under  favorable  circumstances  they  may 
be  cut  two  or  three  times  during  a  season,  Italian  rye-grass  is  prac- 
tically an  annual.  The  plants  do  not  all -die  at  the  end  of  the  first 
year,  but  they  amount  to  but  little  after  the  first  season.  Although 
usually  considered  a  perennial,  English  rye-grass  is  short-lived  and 
is  very  little  better  than  Italian  rye-grass  in  this  respect.  In  Eng- 
land, where  these  grasses  occupy  a  similar  position  in  agriculture  to 
that  of  timothy  in  the  United  States,  it  is  a  common  practice  to  allow 
seed  to  mature  before  they  are  cut  for  liay.  In  this  way  they  reseed 
themselves  and  last  from  year  to  year.  It  is  claimed  also  that  this  is 
a  safe  thing  to  do  so  far  as  the  quality  of  the  hay  is  concerned. 
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The  seed  of  these  gr&sses  is  usually  of  good  quality  and  germinates 
well.  It  weighs  from  14  to  20  pounds  jwr  bushel.  It  may  be  sown 
in  the  spring,  bnt  early  fall  seeding  gives  the  best  results  in  this 
region.  When  sown  alone  from  25  to  40  pounds  of  seed  per  acre 
should  give  satisfactory  stands.  The  rye-grasses  sown  with  clover 
make  excellent  silage. 

ORCHARD   GRASS. 

Orchard  grass  (Dactylig  glomerata)  thrives  remarkably  well  on  all 
tillable  soils  west  of  the  Cascade  Mountains,  except  those  that  are 
very  wet.  It  is  the  earliest  grass  to  start  to  grow  in  the  spring;  it 
revives  quickly  after  it  is  cropped  by  stock  or  cut  for  hay,  especially 
if  the  soil  is  moist;  it  remains  green  during  the  summer  and  fall, 
and  is  relished  fairly  well  by  all  kinds  of  stock;  it  stands  grazing 
:i(k1  tramping  much  better  than  tiniolhy,  and  lasts  for  a  nunilwr  of 
years  when  given  proper  care.  It  is,  therefore,  eminently  adapted 
for  pasture  purposes  and  should  form  an  important  part  of  every 
permanent  pasture  mixture. 

Orchard  grass  makes  »n  excellent  quality  of  hay  if  cut  before  or 
just  after  the  blooming  period.  If  the  cutting  is  delayed  but  a  few 
days  beyond  this  jjeriod  orchard  grass  has  a  strong  tendency  to 
become  woody,  and  the  hay  is  then  of  poor  quality.  It  ripens  with 
red  clover,  and  under  favorable  circumstances  it  may  Ix'  cut  twice 
during  a  season.  It  is,  therefore,  especially  well  fitted  for  sowing 
with  red  clover  when  intended  for  hay.  It  grows  in  bimohes  and 
does  not  make  a  smooth  sod ;  for  this  reason  it  is  seldom  sown  alone. 
Orchard  grass  is  a  little  early,  and  is  often  ready  to  cut  before  good 
haying  weather  has  Ix'gim.  This  fact  and  its  tendency  to  become 
wocKly  immediately  after  blooming  are  the  chief  drawbacks  to  its 
culture  west  of  the  Cascade  Mountains,  Its  earliness  is  an  advan- 
tage, however,  when  it  is  used  for  ensilage  or  soiling. 

The  seed  habits  of  orcliard  grass  are  very  satisfactory,  and  the 
yield  is  from  15  to  18  bushels  of  seed  per  acre.  The  seed  weighs 
from  14  to  18  pounds  per  bushel.  ^\Tien  sown  alone  20  to  25  pounds 
of  seed  per  acre  will  be  sufficient.  It  is  sown  either  in  the  fall  or 
spring.  If  sown  in  the  early  fall,  without  a  nurse  crop,  it  shoidd 
make  an  excellent  crop  the  next  year. 

MEADOW    FESCUE. 

Although  meadow  fescue  {Fentvea  pratensis)  is  grown  but  little 
west  of  the  Cascade  Mountains,  it  is  highly  prized  by  those  who 
know  it.  Like  orchard  grass,  it  is  adapted  to  practically  all  of  the 
tillable  soils  of  the  region  except  those  that  are  gravelly  or  very  wet. 
It  is  a  perennial;  lasts  much  better  than  timothy;  is  relished  by  all 
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kinds  of  stock;  makes  a  good  quality  of  hay;  and,  when  once  estab- 
lished, stands  tramping  and  grazing  well.  It  does  not  begin  to 
grow  so  early  in  the  spring  as  orchard  grass,  but  remains  green 
during  the  summer  and  makes  a  good  growth  during  the  fall.  It  is 
especially  adapted  to  a  place  in  meadow  and  pasture  mixtures  that 
are  to  occiij)y  the  land  for  a  number  of  years.  One  of  the  leading 
dairymen  of  the  Willamette  Valley  sows  the  following  mi.\turo  in 
the  spring:  Meadow  fescue,  10  pounds;  English  rye-grass,  10  pounds; 
timothy,  4  pounds ;  red  clover,  4  pounds,  and  alsike  clover,  2  pounds. 
Tliis  mixture  is  used  for  hay  for  two  years,  and  then  for  pasture 
three  years.  Of  the  grasses  in  this  mixture,  meadow  fescue  is  his 
favorite. 

Meadow  fescue  may  be  sown  in  the  early  fall  or  spring.  When 
sown  alone,  from  15  to  20  pounds  per  acre  of  the  best  seed  should  be 
used.  If  the  quality  of  the  seed  is  doubtful,  sow  more.  Kansas 
farmers  who  grow  their  own  seed  sow  only  12  to  15  pounds  per  acre. 

VELVET  RRASS. 

The  only  part  ot  tlie  United  States  in  wblcb  velvet  gTat»  occurs  to  an  extent 
worthy  of  iiotU-o  in  on  tlic  PticlHc  (^)iist  wext  of  tlie  ('usfiidc  Mountains,  from 
tiortUeni  Ctillfoniin  to  tlie  t'lmadiiiii  liiie.  In  tlint  xei-tion  it  in  IndiEToreiitly 
called  velvet  grttttn  and  nies(|iitte.  Ttte  latter  name  xbould  never  l>e  npiilled  to 
tlilH  KTiiMi.  ns  It  Is  used  tor  several  other  very  different  grastieH  in  the  Southwest 

It  lo  generally  re^rded  ivt  a  ]>ost  on  the  Pacific  connit,  particularly  on  landH 
that  nri>  very  wet  In  winter  and  very  dry  in  sumnier.  TIiIh  1h  e«i)ecially  tiie 
case  with  both  sandy  and  |>enty  soils  on  the  const.  It  Is  not  utilized  Tor  feed 
In  many  Inciilltles.  hut  on  the  extensive  arens  of  xundy  land  around  the  mouth 
of  the  Columbia  Klver  and  at  one  or  two  itointH  inland  It  la  the  chief  reliance, 
lM>tb  for  bay  and  pasture,  [t  yields  ordinarily  about  half  a  ton  of  hay  |)er  acre. 
The  hay  Is  remarkable  fur  Its  IlKbtnesn,  a  ton  of  it  beiiiK  much  more  bulky 
than  a  like  weiicht  of  other  kinds  of  hay.  HorHes  nearly  starve  before  they 
nciiuire  a  taste  for  wivet  pruss,  hnt  when  the  taste  is  once  acquired  tbey  thrive 
uiHin  It  reinarkahty  well,  sbowlug  that  It  is  highly  nutritious.  The  wliole  [)lant 
is  <-overed  by  a  Rrowtii  of  wool-like  hairs,  from  which  fact  the  iinme  Is  derlveil. 
It  Is  unwortfiy  of  attention  exi^pt  on  the  clashes  of  soils  above  mentioned.  On 
tliesc  Miits  it  drives  out  all  other  grasses." 

Velvet  grass  (Uolnis  lanatus)  is  frequently  a  pest  in  meadows. 
The  seed  matures  very  early,  is  light,  and  shatters  readily.  When 
clover,  rye-grass,  and  timothy  arc  ready  to  cut  for  hay  the  seed  of 
velvet  grass  is  usually  mature  enough  to  germinate.  The  wind  blows 
the  seed,  and  wherever  the  hay  is  hauled  or  handled  the  seed  is  scat- 
tered. If  a  meadow  that  is  infested  with  velvet  grass  is  cut  a  little 
early  for  either  hay  or  ensilage,  the  s(hh1  can  not  be  spread  in  this 
way.  Velvet  grass  gives  no  trouble  in  the  second  crop  of  clover. 
Fence  rows  and  waste  places  l)eside  meadows  should  be  mown  early 
0  \V.  J.  Splllman.  In  "  Farm  GraBses  of  the  United  States." 
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enough  to  prevent  seed  from  maturing.     If  these  precautions  are 
taken  the  grass  can  be  prevented  from  becoming  very  troublesome. 

To  eradicate  velvet  graBB  cut  It  early,  before  tlie  weed  Is  ripe,  ({euerally  from 
the  10th  to  the  aOth  of  June.  About  the  1st  of  July  give  It  ii  tliorough  but  shnl- 
lOTC  dlBklDg.  Repent  the  shallow  dlBklng  every  week  until  tlie  Ist  of  August 
and  then  Biirlng-tootli  nud  disk  again.  This  sballow  cultivation  during  the 
dHeBt  season  will  kill  the  roots  and  leave  tike  grouDd  with  a  very  Bne  muk-h  on 
top  and  plenty  of  moisture  In  the  Bubnoll.  The  land  may  then  be  reseeded  to 
clover  or  planted  to  any  [?rop  desired." 

INDIAN    CORN. 

The  climatic  conditions  of  western  Oregon  and  western  Washing- 
ton are  not  well  adapted  to  the  growing  of  com  {Zea  mays).  The 
nights  are  too  cool  for  its  best  development,  and  unless  very  early 
varieties  are  grown  difficulty  is  often  experienced  in  bringing  it  to 
maturity.  Nevertheless  corn  fills  an  important  place  in  the  crop- 
ping systems  of  this  region,  particularly  on  dairy  farms;  i.  e.,  for 
ensilage  and  for  feeding  green  during  August,  September,  and  (Octo- 
ber. ^Vliile  it  may  be  impracticable  to  grow  corn  for  the  grain,  it 
is  possible  by  selecting  very  early  varieties  and  using  seed  grown 
near  by  to  grow  a  good  quality  of  ensilage  corn.  The  aim  should 
be  to  grow  those  varieties  that  reach  as  nwir  maturity  and  yield  as 
much  grain  as  possible.  The  large  southern  varieti&s  produce  very 
little  grain  here,  and  arc  so  immature  when  put  into  the  silo  at  the 
end  of  the  season  that  too  much  acid  develops. 

The  following  table  gives  the  quantity  of  water  and  dry  matter 
in  com  at  different  stages  of  growth,  as  determined  by  the  New  York 
(Geneva)  Agricultural  Experiment  Station: 

Water  and  dry  -matter  in  com  at  different  periods  aft/n-  taUHfllng. 


Aqk.  21 


8l>ss  of  growth. 


PnUj-  tmeeled 

Fnlly  linked. _ 

Kernels  irat«rT  to  fuUmtlk. .. 

KemelH  k1u1°K -- 

Ripe 


This  table  is  very  interesting.  The  last  colunm  shows  the  dry 
matter  of  corn  at  different  stages  of  growth.  Ripe  corn  yields  five 
times  as  much  dry  matter  per  acre  as  corn  that  is  fully  tasseled, 
two  and  two-thirds  times  ns  much  as  corn  fully  silked,  and  nearly 
one  and  three- fourths  times  as  much  as  corn  in  the  milk;  hence, 
the  importance  of  growing  com  for  ensilage  that  will  mature.    The 

o  Letter  from  W.  H,  Kaufman,  Belllngliam,  Wash. 
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table  also  shows  the  great  waste  in  feeding  corn  green  instead  of 
letting  it  mature  properly  and  making  it  into  ensilage. 

In  order  that  ensilage  may  keep  well,  com  should  be  cut  about  the 
time  the  kernels  are  well  gkzed  and  dented.  If  it  is  cut  too  green, 
as  stated,  too  much  iicid  develops;  if  cut  too  ripe  it  does  not  settle 
properly  and  the  air  is  not  sufficiently  excluded  to  prevent  spoiling. 
The  ripest  corn  should  always  be  cut  first  and  placed  in  the  bottom 
of  the  silo,  because  the  great  pressure  near  the  bottom  will  tend  to 
e.xclude  the  air. 

If  planted  on  rich,  mellow,  well-drained  land  between  the  middle 
of  May  and  the  first  of  June,  com  should  be  ready  for  feeding  green 
from  about  the  1st  to  the  15th  of  August.  As  previously  stated 
early  varieties  should  be  planted,  and  seed  grown  west  of  the  Cascade 
Mountains  succeeds  better  than  eastern  seed. 


Kape  (Brossiea  napus)  has  been  grown  in  the  Willamette  Valley 
Tvith  excellent  results  for  twenty  years.  It  is  a  succident,  nutritious 
forage  plant,  admirably  adapted  to  the  moist,  mild  climate  of  tlu- 
Pacific  coast  It  stands  considerable  freezing,  and  is  seldom  winter- 
killed west  of  the  Cascade  Mountains.  It  does  best  on  deep,  warm, 
well-mumired  loamy  soils.  It  succeeds  well  also  on  peaty  soils,  hut  is 
not  adapted  to  very  light  sandy  or  heavy  clay  soils.  It  is  a  heavy 
feetler,  and  must  not  bo  expected  to  succeed  on  poor,  worn-out  land. 

Rape  is  an  excellent  crop  for  pasture  or  soiling,  i.  e,,  for  cutting  and 
feeding  green  for  hogs,  sheep,  goats,  and  poidtry.  Fed  to  dairy 
cows  it  causes  a  large  flow  of  milk,  but  to  avoid  tainting  the  milk 
it  should  be  fed  immediately  after  milking,  at  the  rate  of  30  to  .10 
pounds  per  day,  in  two  feeds.  On  account  of  danger  of  bloating, 
slieep,  goats,  and  cattle  should  never  be  turned  on  rape  for  the  first 
time  when  they  arc  hungry,  or  when  the  rape  is  wet  with  dew  or  rain. 
They  should  have  plenty  of  something  else  to  eat  first,  and  plenty  of 
salt  at  all  timea  It  is  a  good  plan  to  give  them  access  to  hay  or  a 
grass  pasture  to  prevent  overloading  on  rape.  \\Tien  sheep  have 
become  accustomed  to  it  they  may  be  left  on  it  continually  with  but 
little  danger. 

Rape  is  grown  and  utilized  west  of  the  Cascade  Mountains  in  sev- 
eral ditlerent  ways: 

(1)  When  grown  for  early  summer  use,  the  largest  yields  and  the 
best  results  are  s<'cured  by  making  a  succession  of  plantings  at  inter- 
vals of  two  or  thrw'  weeks,  beginning  in  the  early  spring  as  soon  as 
the  groimd  can  Ix'  put  into  perfect  tilth.  The  ground  should  be  well 
manured  and  the  seed  planted  in  drills  2+  to  3G  incites  apart  at  the 
rate  of  about  2  pounds  per  acre.    A  common  garden  .drill  may  be  used 
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in  planting  small  areas,  but  for  larger  Relda  a  grain  drill,  with  some 
of  the  feed  hoppers  closed  to  make  the  rows  the  desired  distance  apart, 
answers  the  purpose  best.  As  soon  as  the  plants  are  sufficiently  large 
they  should  be  cultivated  often  enough  to  control  the  weeds  and  keep 
the  soil  in  good  tilth.  The  cultivation  will  retain  the  soil  moisture ' 
and  tend  to  keep  the  plants  growing  vigorously.  Unless  cultivated 
during  the  dry  portion  of  summer,  growth  almost  ceases  until  the 
fall  rains  come.  Rape  grown  in  this  way  may  be  used  either  for 
pasture  or  for  soiling. 

When  rape  is  used  for  soiling  purposes  it  should  be  cut  at  least  5 
inches  high,  so  that  the  plants  will  have  a  chance  to  grow  again.  In 
from  six  to  eight  weeks  after  planting  it  sliould  be  large  enough  to 
cut;  by  making  a  succession  of  plantings  green,  succulent  feed  should 
be  on  hand  throughout  the  simimer.  If  mpe  is  used  for  pasture,  the 
best  results  will  be  secured  by  having  a  nimiber  of  small  fields  which 
are  pastured  alternately.  It  may  be  fed  in  this  way  also  by  means  of 
movable  fences.  Rape  should  be  from  12  to  H  inches  high  before  it 
■is  used  for  pasture,  and  hogs  should  be  prevented  from  rooting  while 
in  the  field.  When  rape  is  removed  by  cutting  or  pasturing  closely, 
the  evaporation  of  soil  moisture  is  rapid,  and  it  should  be  cultivated 
as  soon  as  possible  if  a  second  growth  is  desired.  If  sown  in  drills, 
etock  will  walk  lietween  the  rows  while  feeding,  and  much  less  will 
be  broken  down  and  destroyed  than  if  they  were  feeding  upon  rape 
that  was  sown  broadcast.  A  larger  yield  is  also  secured  by  planting 
rape  in  rows  and  cultivating  it. 

(2)  Another  favorite  way  of  growing  rape  in  to  sow  it  broadcast  at 
intervals  in  the  spring.  The  land  is  plowed  and  thoroughly  worked 
in  the  early  spring,  as  soon  as  it  is  in  good  working  condition,  and 
then  allowed  to  lie  until  the  seeding  is  done.  Just  before  each  piece 
is  sown  the  ground  is  cultivated  thoroughly  again  and  from  3  to  4 
pounds  of  seed  sown  and  covered  with  a  harrow  or  cultivator.  In- 
stead of  sowing  the  seed  broadcast  it  is  sometimes  planted  with  a 
common  grain  drill.  Rape  sown  the  1st  of  May  should  be  ready  for 
pasture  the  lat  of  July;  if  sown  the  1st  of  June,  it  should  be  ready 
for  pasture  by  the  l.st  of  August.  Grown  in  this  way  rape  makes 
excellent  pasture  during  the  summer,  fall,  and  early  winter. 

(3)  Another  method  of  raising  rape  that  is  popular  with  many 
farmers,  especially  those  who  raise  sheep  or  goats,  is  to  grow  it  with 
clover.  The  method  of  doing  this  has  already  been  fully  described 
in  the  discussion  of  red  clover  (page  16). 

(4)  Rape  is  sometimes  sown  with  oats  in  the  spring  on  a  thor- 
oughly prepared  seed  bed.  The  oats  are  used  for  either  Iiay  or  grain. 
The  rape  grows  but  little  imtil  the  early  fall  rains  come,  after  which 
it  is  soon  ready  for  pasture.  From  2  to  4  pounds  of  rai»  seed  i>er 
acre  are  sufficient  when  sown  in  this  way. 
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(5)  From  3  to  4  pounds  of  rape  seed  per  acre  are  also  sown  with 
com  just  before  the  last  cultivation.  The  seed  is  then  covered  by 
the  cultivator  and  the  rape  comes  on  and  makes  good  pasture  as 
soon  as  the  corn  is  harvested.  It  may  also  be  sown  with  potatoes, 
■  but  it  does  not  succeed  so  well  with  them  as  with  corn,  for  the  digging 
of  the  potatoes  destroys  much  of  the  rape.  Sown  after  early  potatoes 
are  dug,  it  gives  good  pasture  during  the  late  fall  and  early  winter. 


Good  rajje  seed  is  now  produced  in  the  Willamette  Valley  and  the 
region  about  Puget  Sound,  and  there  is  no  reason  why  farmers  shonld 
not  produce  their  own  seed.  Rajw  is  a  biennial  and  does  not  produce 
seed  when  sown  In  the  spring  until  the  second  year.  If  sown  in 
September  or  October  it  matures  seed  the  following  June.  Rape 
may  be  cross-fertilized  by  kale,  cauliflower,  and  other  closely  related 
plants.  It  is  believed  to  cross  also  with  wild  mustard  and  wild 
turnips;  hence  none  of  these  plants  should  be  allowed  to  grow  near 
rajje  that  is  intended  for  seed. 

For  seed,  rape  should  be  .sown  alone,  and  it  is  very  desirable  to 
have  in  it  drills  in  order  to  cultivate  it  and  keep  it  free  from  the 
plants  mentioned.  Rape  that  is  planted  in  drills  in  the  spring  may 
\k  used  for  soiling  during  the  simimer  and  fall,  carried  through  the 
winter,  and  used  for  a  seed  crop  the  second  season.  If  sown  entirely 
foi'  a  seed  crop,  it  may  be  planted  in  the  fall — September  or  October — 
after  some  early  crop  has  l>een  removed.  To  retard  development  of 
the  plants  so  that  the  seed  will  mature  after  the  late  spring  rains  are 
over,  it  should  be  pastured  or  cut  back  about  the  last  of  April  or  the 
first  of  May.  If  ripe  rape  gets  wet  the  seed  shatters  very  readily,  and 
the  retardation  of  the  development  of  the  crop  is  often  very  necessary 
in  order  to  have  good  weather  for  harvesting  the  seed. 

Rape  should  be  cut  for  seed  when  the  first  seeds  are  turning  brown. 
It  may  l>e  cut  with  a  binder  or  a  self-raking  reajwr.  It  should  be 
shocked  in  such  manner  that  it  will  dry  qjit  quickly.  Birds  destroy 
considerable  of  the  seed ;  hence  it  should  be  thrashed  as  soon  as  dry. 
If  the  crop  is  not  too  extensive  a  man  with  a  team  and  sled  may  drive 
from  shock  to  shock  and  thrash  it  by  hand.  If  a  thrashing  machine 
i.s  used,  it  should  be  hauled  to  the  machine  in  tight -bottomed  racks,  or 
canvas  sliould  be  spread  over  the  racks  to  catch  the  shattered  seed. 
It  is  said  that  a  yield  of  1,000  pounds  of  seed  to  the  acre  is  not  unusual 
in  the  Willamette  Valley. 

Seed  may  l>e  purchased  of  local  seedsmen.  When  buying  seed, 
however,  one  should  always  call  for  Dwarf  Essex  rape.  There  are 
a  number  of  varieties  of  rape,  some  of  which  are  amiuals  and  are 
grown  only  for  bird  seed.     If  tliese  annuals  are  sown  in  the  spring 
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they  produce  seed  the  same  year  and  are  liable  to  become  serious 
pests  when  once  introduced.  Complaint  has  been  made  that  Dwarf 
-Essex  rape  becomes  a  weed,  but  it  is  easily  controlled.  It  does  not 
produce  seed  nntil  the  second  season,  and  if  plowed  under  during  the, 
fall,  winter,  or  spring  no  seed  can  be  produced. 

THOUSAND- HEADED    KALE. 

Til  ou  sand -headed  kale  {Branxirn  olerareti)  has  been  grown  in  the 
Willamette  Valley  for  27  years.  It  attracted  liUle  attention  among 
the  dniri-nien  until  recent  years,  but  is  now  rapidly  becoming  a  very 
popular  fall  and  winter  soiling  crop.     It  stands  the  mild  winters 


west  of  the  Cascade  Mountains  admirably  and  is  hauled  from  the 
field  and  fed  as  needed.  It  does  not  head  up  like  cabbage,  and  the 
name  "  thousand-headed  "  is  given  it  on  account  of  the  numerous 
branches  the  plants  have  when  given  plenty  of  room.  It  is  very 
much  hke  rape,  but  the  plants  are  much  taller  and  tlie  leaves  are 
longer  and  broader.  A  field  of  this  crop  is  shown  in  figure  2.  It  is 
claimed  that  kale  will  yield  30  to  40  tons  of  green  feed  per  acn- 
when  grown  under  favorable  conditions. 

Kale  is  used  for  table  greens,  but  its  chief  use  on  the  Pacific  coast 
is  for  feeding  green  to  dairy  cows  from  October  to  April,  for  which 
it  is  highly  prized.     It  would  undoubtedly  be  an  excellent  wint^^r 
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feed  also  for  hogs  and  poultry.  It  does  best  on  well-manured,  deep, 
rich  loams  and  sandy  soils.  The  only  objection  to  the  use  of  kale  is 
the  difficulty  of  getting  it  out  of  the  field  when  the  ground  is  wet  and  - 
muddy.  For  this  reason  well-drained  land  should  be  selected  upon 
which  to  plant  this  crop. 

UETHODB    OF   aoWINQ. 

For  fall  and  winter  use,  kale  is  usually  sown  in  drills  on  well- 
prepared  and  well-drained  soil  as  soon  after  the  15th  of  March  as 
the  sea.son  will  permit.  This  furnishes  plants  for  transplanting  in 
June  and  July,  The  land  used  for  transplanting  is  well  manured 
and  plowed  two  or  three  times  between  the  1st  of  March  and  the  1st 
of  June.  With  the  land  in  perfect  tilth  it  is  plowed  again  with  a 
12-inch  plow  about  the  1st  of  June  and  the  yoimg  kale  plants 
dropped  into  every  third  furrow  al>out  2J  to  3  feet  apart.  This 
places  about  one  plant  on  every  square  yard.  The  roots  of  the  plants 
are  placed  where  the  mext  furrow  covers  them,  leaving  the  tops 
uncovered.  The  plants  that  are  plowed  in  during  the  day  in  this 
way  are  rolled  in  tJie  evening  of  the  same  day  to  pack  the  ground. 
Two  or  three  cultivations  are  all  that  can  usually  be  given,  for  the 
plants  will  soon  touch  in  the  row  if  they  do  well.  Any  plants  that 
fail  to  grow  may  be  repla(«d  by  hand.  Some  growers  prefer  to 
plant  the  seed  in  hills,  and  when  the  plants  are  large  enough  thin 
them  to  one  plant  in  a  hill.  Others  put  kale  out  just  as  cabbage  is 
usually  transplanted,  instead  of  plowing  it  in.  The  time  of  trans- 
planting must  be  determined  by  the  size  of  the  plants  and  the  condi- 
tion of  the  land.  If  the  land  is  wet  and  subject  to  overflow  the 
transplanting  may  be  delayed  until  during  July.  If  the  land  is  well 
drained  and  the  plants  are  large  enough  it  may  be  done  before  the 
1st  of  June.  In  transplanting,  enough  plants  may  be  left  for  a  stand 
on  the  land  where  the  seedlings  are  grown. 


As  previously  stated,  kale  stands  in  the  field  during  the  winter 
and  is  hauled  in  and  fed  green  as  needed  from  about  the  1st  of 
October  to  the  1st  of  April.  If  the  growth  is  forced  in  the  early 
spring  it  can  be  fed  much  earlier  than  the  1st  of  October,  To  avoid 
tainting  the  milk,  kale  is  fed  just  after  milking,  at  the  rate  of  25  to 
50  pounds  per  day,  in  two  feeds.  Some  let  it  will  before  feeding. 
Enough  may  be  hauled  in  at  a  time  to  last  four  or  five  days.  It 
should  not  be  thrown  into  heaps  and  allowed  to  heat.  Neither  should 
it  be  fed  when  frozen.  On  the  approach  of  freezing  weather  a 
supply  sufficient  to  last  several  days  may  be  placed  in  the  barn. 

To  haul  kale  from  the  field  during  wet  weather  it  is  best  to  wear 
a  gum  coat  and  gum  boots.     The  plants  can  then  be  cut  oS  at  the  sur- 
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face  of  the  ground  with  an  ax,  thrown  into  piles,  and  loaded  on  a 
wagon  with  a  pitchfork  without  serious  inconvenience  to  the  worker. 
Kale  grows  a  great  deal  during  t))e  fall  and  winter,  and  much  is 
iost  by  feeding  the  whole  plant  in  the  early  part  of  the  feeding  sea- 
son. By  using  only  the  lower  leaves  it  is  pyossible  to  begin  feeding 
quite  early  without  stopping  the  growth  of  the  plants.  With  the 
thumb  and  fingers  of  the  hand  extended,  one  can  break  off  nil  of  the 
lower  leaves  of  a  large  plant  with  three  or  four  downward  strokes 
of  the  hand.  This  is  not  practicable,  however,  during  damp  weather, 
for  the  leaves  would  be  too  wet  to  handle  in  this  manner. 


An  excellent  quality  of  kale  seed  is  produced  in  the  Willamette 
Valley.  Like  rape,  it  is  a  biennial  and  does  not  produce  seed  until 
the  second  year.  Richard  Scott,  a  dairyman  of  the  Willamette 
Valley,  has  grown  kale  for  twenty-seven  years.  He  produces  seed 
about  as  follows:  There  is  considerable  variation  in  the  types  of 
individual  plants.  During  the  first  year  plants  with  many  rather 
narrow  leaves  that  begin  spreading  from  near  the  surface  of  the 
ground  are  selected.  This  type  of  plant  yields  more  and  stands  freez- 
ing better  than  a  plant  the,stem  of  which  is  bare  for  some  distance 
above  the  ground.  These  selected  plants  are  transplanted  in  Febru- 
ary in  some  isolated  place  to  prevent  cross-fertilization  by  undesirable 
kale  plants,  rape,  cauliflower,  and  other  closely  related  plants.  It  is 
believed  that  kale  crosses  with  wild  mustard  and  wild  turnip;  hence 
none  of  these  plants  should  be  allowed  to  grow  near  kale  that  is 
intended  for  seed.  The  seed  crop  is  cut  when  the  first  seeds  are  turn- 
ing brown.  If  the  crop  is  small,  it  is  usually  thrashed  by  hand.  A 
large  crop  may  be  handled  the  same  as. a  s^  crop  of  rape.  Birds 
are  fond  of  the  seed,  and  for  this  reason  it  should  remain  in  the  field 
only  until  dry. 

ROOT  CROPS. 

Since  the  soil  requirements  and  the  methods  of  culture  of  mangel- 
wurzcls  {Beta  oulgaris  var.  ma<TO-rhisa) ,  carrots  (Daiii:us  carotn), 
and  ruta-bagas  {Brwinca  campenti-is)  are  very  similar,  they  will  be 
treated  collectively.  Like  rape  and  thousand-headed  kale,  they  suc- 
ceed best  where  the  weather  is  moist  and  cool.  Hence  their  eminent 
adaptation  to  western  Oregon  and  Washington.  In  this  region  the 
yield  of  these  crops  is  enormous,  the  ordinary  yield  being  from  20  to 
35  tons  per  acre,  while  reports  of  45  or  fiO  tons  are  not  infrequent. 

Koot  crops  usually  succeed  best  on  deep,  moist,  friable  loam  soils. 
On  clay  land  they  grow  too  slowly,  and  the  soil  is  also  difficult  to  work. 
Ordinarily,  land  for  roots  is  heavily  manured  in  the  fall  and  then 
plowed  considerably  deeper  than  for  other  crops.    If  the  soil  runs 
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together  badly  during  the  winter,  it  is  replowed  in  the  early  spring. 
Instead  of  the  above  procedure,  the  manure  is  sometimes  spread  dur- 
ing the  winter,  the  land  plowed,deep  in  the  early  spring,  and  a  fine, 
firm  seed  bed  formed  immediately  by  disking,  harrowing,  rolling, 
planking,  etc.,  as  the  conditions  may  require.  Between  the  prepara- 
tion of  the  seed  bed  in  the  early  spring  and  planting  the  seed  during 
April  or  early  in  May  the  land  is  cultivated  sufficiently  to  keep  the 
weeds  subdued.  Just  before  planting  the  seed  a  thorough  cultiva- 
tion is  given,  finishing  with  a  planker  or  clod  masher.  This  destroys 
the  weeds,  thoroughly  jiulverizes  the  soil,  and  lejjves  the  surface 
smooth  and  in  good  condition  for  planting. 

Maiigel-wurzels  and  nita-bagas  are  usually  grown  in  rows  from  22 
to  30  inches  apart.  Wlien  planted  in  continuous  rows,  puough  seed 
is  used  to  insure  a  good  stand. 
Wien  sown  with  a  hill-drop- 
ping planter,  the  hills  are  from 
8  to  15  inches  apart  and  -t  or  5 
seeds  are  dropped  in  each  hill. 
The  rows  of  carrots  are  usually 
18  inches  apart  and  the  hills  S 
incljes. 

As  soon  as  the  plants  can  bo 
seen  in  the  rows,  the  whwl  hoe 
is  started.  With  the  guards  of 
the  hoe  next  to  the  i-ow,  the  cul- 
tivation is  done  as  close  to  the 
row  as  possible  without  cover- 
ing or  disturbing  the  plants  too 
P.a.  3.-A  "Bcuffle"  hoe  derbed  .nd- ™ed  by  ""'^'h-  Considerable  haud  wwd- 
w.j.Lsnt{doD.sniniiiY.WBfiii..intbiDiiiiiKBDd    ing  and    hoeing    between    the 

^^ing  root  crop,.  A  «ry  effoctive  impl*  ^ills  ftnd  aloUg  the  TOWS  Is  Usu- 
ally necessary.  When  the  plants 
are  3  or  4  inches  high,  they  are  thinned,  leaving  the  most  vigorous 
plant  in  each  hill.  \\'hen  sown  in  continuous  rows,  the  thinning 
is  largely  done  with  a  hoe,  striking  acros.s  the  row.  Subsequent 
cultivation  should  at  least  be  sufficient  to  keep  the  wwds  under 
control.  As  much  of  it  as  possible  is  usually  done  with  a  horse  cul- 
tivator. 

Instead  of  the  common  and  wheel  hoes  for  thinning  and  weeding, 
some  prefer  to  use  a  "  scuffle  "  hoe.  (See  figs.  3  and  4.)  "SATien  in 
use,  the  blade  of  such  hoes  is  in  a  horizontal  position  and  is  pushed 
and  pulled  just  under  the  surface  of  the  ground.  The  blade  .shown 
in  figure  3  is  diamond  shaped,  about  2  inches  wide  in  the  middle  and 
ono-liulf  inch  wide  at  each  end,  and  about  8  inclies  long.     About  an 
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inch  of  the  tip  of  one  end  is  turned  up  at  a  right  iingle  to  fonn  a 
g;uanl  f<ir  working  close  to  small  plants.  The  blade  of  the  hoe  sfioiild 
be  sharp  on  both  edges,  so  that  it  will  cut  each  way  when  pushed  and 
pulled.  In  order  to  make  it  take  hold  properly,  it  may  he  necessary 
to  bend  the  edges  of  the  blade  down  slightly.  To  give  the  handle  the 
proper  angle,  the  shank  should  "be  curved.  It  should  flatten  out  into 
a  narrow,  thin  plate  about  2  inches  long  and  fasten  to  the  blade  by 
means  of  two  rivets.  This  hoe  is  not  on  the  market,  but  may  l)e  made 
by  any  blacksmith.  An  old  saw  makes  excellent  blades.  The  shnnk 
should  be  made  of  Norway  iron, 
so  that  it  may  Ixj  bent  to  give  the 
handle  the  proper  angle. 

Kuta-bagas  are  sometimes  sown 
in  drills  in  the  early  spring  and 
transplanted  like  cabbagtf.  The 
plants  may  lie  transplanted  like 
Itale,  Bh  the  land  is  plowed.  The 
roots  of  the  plants  are  placed 
where  tlie  next  furrow  will  cover 
them  and  the  tops  are  left  stick- 
ing out.  For  this  method  of 
transplanting,  see  the  discussion 
of  kale. 

About  the  1st  of  November  the 
roots  are  topped,  pulled,  and 
placed  in  narrow  bins  in  the 
barn.  Upon  the  approach  of 
cold  weather  they  are  covered 
with  hay  or  straw.  The  tops  are 
sometimes  cut  off  with  a  sharp 
hoe  and  the  r»H>ts  then  dug  with 
a  potato  fork.  More  generally 
they  are  dug  first,  the  worker 
pulling  on  the  top  of  the  root 
with  one  hand  as  he  bears  down  njMn  the  handle  of  the  potato  fork 
with  the  other.  The  roots  of  two  or  three  rows  are  laid  together  with 
the  tops  one  way.  The  tops  are  then  cut  off  with  a  long-handled 
knife.  Some  twist  the  tops  off.  claiming  that  the  roots  do  not  bleed 
and  wither  so  much  as  they  do  when  the  tops  are  cut  off.  Roots  are 
grown  mostly  for  winter  use  and  are  fed  up  to  the  1st  of  .Vpril. 
They  are  generally  sliced  before  tieing  fed  to  dairy  cattle.  Some 
dairymen  feed  them  whole,  claiming  that  cows  can  handle  large  roots 
nicely  and  that,  unless  the  slicing  is  carefully  done,  they  do  not  choke 
so  frequently  when  feeding  on  whole  roots  as  they  do  on  sliced  roots. 


Fio.  4.— A  "BoiifB 
U)  that  Hboira  I 
Leekenby,  Sual 
either  of  tbew 
Did  eaw  blailo. 
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The  fiat  or  fall  turnip  {Brwmica  rapa)  i.s  also  grown  in  western 
Oregon  and  WaHhingtoii,  Since  it  matures  quickly,  grows  mostly 
above  ground,  and  has  a  Sesh  less  firm  than  that  nf  other  roots  it 
does  not  keep  well  and  is  adapted  only  to  fall  and  early  winter  use. 
Its  soft  Sesh  and  habit  of  growth  above  ground  make  it  an  admirable 
i-oot  to  be  harvested  by  stock  turned  into  the  field.  It  is  usually  sown 
broadcast  on  clean  land  about  the  1st  of  July.  It  may  be  sown  also 
in  corn.  If  intended  for  winter  use  it  should  be  gathered  and  put 
into  bins  before  becoming  water-soaksd  from  fall  rains. 

SOILINff    (green    feeding)    CROPS. 

The  mild  winter  climate  and  abundant  rainfall  of  western  Oregon 
and  Wasliington  make  it  almost  an  ideal  region  for  the  production 
of  soiling  crops.  By  the  judicious  selection  and  planting  of  crops 
green  succulent  food  may  be  provided  for  the  dairy  cow  during  prac- 
tically the  entire  year.  That  a  much  greater  amount  of  feed  can  be 
obtained  from  the  same  area  of  land  by  this  system  as  compared  with 
pasturing  is  a  fact  well  recognized  by  progressive  dairymen.  Much 
of  the  tillable  land  of  this  region  is  now  very  valuable.  As  values 
advance  beyond  the  limit  where  fann  land  may  profitably  be  used 
for  pasture  and  it  becomes  necessary  for  the  small  farmer  to  keep  the 
maximum  number  of  stock  upon  his  few  aci-es  of  tillable  land,  the 
growing  of  soiling  crops  becomes  of  vital  importance. 

Below  is  given  a  list  of  the  crops  that  are  used  for  this  purpose. 
The  dates  of  planting  and  the  approximate  dates  upon  which  these 
crops  may  be  used  are  also  given.  It  must  be  understiXHi,  however, 
that  the  variation  in  seasons  prevents  one  from  saying  definitely  when 
a  crop  will  be  ready  to  use.  For  further  information  regarding  these 
crops  the  i-endcr  is  referred  to  the  discussion  of  each  in  the  preceding 
pages  of  this  bulletin. 

Dales   for  planting   and    wing   Koiling   (ropx   in    irmlpiii    Oi-cgnn    and   tceflrrn 
Wanliingloti. 


Rya  ftnd  vetch .  ■ 
Winter  cuts  and 
Winter  yibi»t  ai 


.   Seirtetuber  and  Oi4ober..    Uaviato  July  1. 
":;l         Do! 


Oataandpeaa i  Febmary  - — 

ObIh  and  vetch - - do _.    June  15  to  July  16. 

Oata  and  peas April During  Jnly. 

Rape Miyi _ Do. 

Oata  and  peas :  May DnriBB  Anguat. 

Rape - June Do. 

Com MsylOtoat Dnring  Aapnst,    Septom- 

I  bor,  and  OcrWbsr. 

.]  July  1 Late  fall  and  early  vlnter, 

" — hlSand  transplanted    OctolBf  IB  to  Apiil  1. 


rata-bagBs.j  April.-. 


October  15  to  April  1  (I 
from  bluH.  [db,  4ir  n 


SEEDING    TIMBEB    BURNS    AND    BUHNT    SLASHINGS.  6V 

BSSDTSa  TIHBEB  BTTBNS  AND  BtTBNT  8LASHIN08. 

As  previously  statoii,  dense  forests  of  evergreen  timber  cover  a 
very  largeTXirtion  of  western  Oregon  and  western  Washington.  Dur- 
ing the  dry  season  of  the  year  forest  fires  overrun  large  areas,  killing 
practically  all  vegetation,  and  leaving  a  loose  blanket  of  ashes  on  the 
surface  of  the  ground.  These  burnt  areas  if  left  unmolested  for  a 
few  years  usually  produce  a  dense  growth  of  young  trees  and  brush 
and  are  practically  worthless  for  grazing  purposes.  In  clearing  land 
it  also  frequently  happens  that  the  timber  and  brush  are  slashed  and 
burnt  several  years  before  the  stumps  are  removed.  By  proj>erly 
seeding  these  burnt  areas  they  may  be  made  to  produce  excellent  pas- 
ture. Since  the  stumps  are  in  the  ground  and  there  is  therefore  no 
chance  to  cover  the  seed,  the  seeding  should  always  \)e  done  in  the  fall 
before  the  ashes  have  settled.  The  first  rain  that  comes  will  then 
cover  (he  seed  sufficiently  to  insure  good  germination. 

Since  there  is  little  chance  to  improve  or  renew  the  stand  on  account 
of  the  stumps  and  timber  remaining  on  the  land,  only  seed  of  those 
plants  should  be  sown  that  last  a  long  time,  stand  close  cropping,  and 
yet  produce  as  much  growth  as  possible.  If  the  seed  is  sown  in  the 
unsettled  ashes  as  indicated,  little  difficulty  will  be  experienced  in 
getting  good  stands  of  white  clover,  alsike  clover,  red  clover,  orchard 
grass,  meadow  fescue,  timothy,  and  English  rye-grass.  A  mixture 
of  1  pound  of  white  clover,  3  pounds  of  alsike  clover,  10  of  orchard 
grass,  and  10  pounds  of  meadow  fescue  per  acre  should  give  satis- 
factory results  when  sown  in  the  unsettled  ashes  in  the  early  fall. 
Timothy  will  also  do  well  for  this  purpose.  Red  clover  and  English 
rye-grass  are  each  short-lived  and  should  form  but  a  small  portion  of 
the  mi.xture,  if  sown  at  all.  Timber  burns  that  have  been  seeded 
down  in  this  way  should  be  pastured  pretty  closely  to  keep  down  the 
young  trees  and  brush.  Goats  will  help  to  do  this  better  than  any 
other  kind  of  animal.  The  success  of  seeding  bnrnt  areas  in  this  way 
has  been  thoroughly  demonstrated  in  many  parts  of  the  region.  It 
is  only  a  question  of  sowing  the  pro|wr  seed  at  the  proper  time. 
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Tb«  work  of  the  Bureau  of  Plant  Industry,  which  WRsorgaDbed  July  1,1901,  is  classified 
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36.  The  "  Bluing''  of  the  Western  Yellow  Pine,  etc.     1903.     Price.  30  cents, 
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LETTER  OF  TRANSMinAL. 


U.  S.  Dbpabtment  op  Agriculture, 

Bureau  of  Plant  Industry, 

Oppice  op  the  Chief, 
WaahiTi^on,  D.  V.,  July  20,  1906. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
■'A  New  Type  of  Red  Clover  "  and  to  recommend  that  it  be  published 
as  Bulletin  No.  9S  of  the  aeries  of  this  Bureau.  This  bulletin  was 
prepared  by  Mr,  Charles  J.  Brand,  Assistant  Physiologist  in  Plant 
Life  History  Investigations,  and  has  been  submitted  by  Mr.  A.  F. 
Woods,  Assistant  Chief  of  Bureau,  with  a  view  to  publication. 

Considering  the  great  extent  of  the  area  suited  to  its  cultivation, 
red  clover  is  the  most  important  forage  plant  and  manurial  force  in 
modem  agriculture.  Its  high  value  as  a  feed,  its  power  of  renewing 
and  increasing  the  fertility  of  the  soil  by  the  fixation  of  free  nitrogen, 
its  fitness  for  nearly  all  rotations,  and  the  fine  physical  condition 
in  which  it  leaves  the  soil  on-  account  of  its  root  development  all 
contribute  to  make  success  in  its  cultivation  a  matter  of  vital 
importance  to  the  profitableness  of  farming  in  a  large  part  of  the 
United  States. 

In  the  course  of  his  studies  on  life  history,  seed  production,  and 
change  of  seed,  Mr,  Brand  has  encountered  a  European  strain  of 
red  clover  hitherto  not  recognized  in  this  country,  the  seed  of  which 
was  obtained  from  Orel  in  the  "Black  Earth"  region  of  Russia, 
which  promises  to  prove  of  exceptional  value  both  on  account  of 
Us  yielding  power  and  the  fine  quality  of  hay  which  it  produc-es. 

In  the  accompanying  bulletin  arc  described  the  performance  and 
characteristics  of  the  plant  itself,  the  sections  where  and  the  condi- 
tions under  which  its  culture  may  be  expected  to  produce  the  best 
results.  The  new  type  is  not  recommended  to  take  the  place  of 
our  home-grown  strains,  but  to  supplement  them.  It  is  not  believed 
that  it  will  be  so  well  adapted  to  all  parts  of  the  clover  region  as  to 
the  Northwest,  but  it  is  hoped  that  it  may  help  to  extend  the  bound- 
aries of  the  present  clover-gn>wing  area. 

The  work  covered  by  thia  report  has  been  carried  on  in  cooperation 
with  the  Seed  Laboratory  and  with  the  assistance  of  the  Office  of 
Seed  and  Plant  Introduction  and  Distribution,  through  which  all 
seed  used  in  the  experiments  was  purchased. 

The  accompanying  illustrations  are  necessary  to  a  full  understand- 
ing of  the  text. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 

Hon.  Jahes  Wilson, 

Secretary  ofAffricuUure. 
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A  NEW  TYPE  OF  RED  CLOVER. 


INTRODUCTION. 

In  the  course  of  an  investigation  now  in  progress  on  the  life  history, 
seed  production,  and  change  of  seed  of  medium  red  clover  {Trifolium 
pratenee),  there  has  appeared  a  hairless  Russian  variety,  new  to  the 
United  States,  of  such  unusual  promise  as  to  make  it  seem  desirable 
to  publish  the  observations  thus  far  recorded  concerning  it. 

At  the  present  time  clpver  culture  is  carried  on  in  a  large,  though 
quite  well-defined  area  of  the  United  States,  often  called  the  clover 
region,  shown  on  the  accompanying  map  (fig.  1),     Ohio,  Indiana, 
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It  ITnltod  Stat«a.  tbontng  locatlooa  ur  experlmi 


and  Illinois  are  the  most  important  clover-producing  States  of  this 
region,  the  boundaries  of  which  may  be  defined  about  as  follows;  It 
is  limited  on  the  north  by  the  forty-fifth  parallel  of  latitude ;  on  the 
east  by  the  Atlantic  Ocean;  on  the  south  by  the  thirty-fifth  parallel, 
and  on  the  west  by  the  ninety-seventh  meridian.  These  boundaries 
do  not,  of  course,  mark  the  absolute  limits  of  clover  culture,  and  it  is 
almost  unnecessary  to  say  that  there  are  laige  tracts  within  this 
so-called  clover  region  where  attempts  to  grow  red  clover  are  not 
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attended  with  success.  Furthermore,  excellent  growth  is  obtained 
in  a  few  regions  immediately  adjoining  this  area,  and  there  are  also 
several  sections  wholly  separated  from  it  where  clover  is  grown  with 
notable  success.  Among  the  latter  may  be  mentioned  the  Willamette 
Valley  of  Oregon,  the  Falouse  country  in  eastern  Washington,  and 
also  the  Gallatin  Valley  of  Montana,  where  red  clover  is  being  suc- 
cessfully and  profitably  grown  under  irrigation. 

A  lack  of  definite  information  has  for  a  long  time  existed  as  to  the 
exact  life  history  requirements  of  red  clover,  the  effect  and  impor- 
tance of  change  of  seed,  and  the  relative  seed  and  hay  producing  prop- 
erties of  the  different  varieties  in  use.  It  was  to  add  to  the  sum  of 
our  knowledge  on  these  and  other  points  connected  with  clover 
culture  that  the  present  experiments  were  instituted. 

THE  heportance  of  cloteb  cm/ruBJB. 

The  extraordinary  importance  of  clover  in  renewing  and  maintain- 
ing the  fertility  of  the  soil  has  been  amply  demonstrated  by  the 
experience  of  thousands  of  American  farmers  and  need  not  be  dealt 
with  to  any  length  m  this  connection.  It  is  sufficient  to  say  that  the 
thoroughly  systematic  and  careful  studies  of  recent  years  have  proved 
conclusively  that  the  beneficent  effects  of  clover  on  the  soil  are  due 
to  definite  symbiotic  relationships  which  exist  between  the  plant 
and  certain  bacteria  inhabiting  both  the  soil  and  the  roots  of  the 
plants.  Nitrogen,  at  once  the  most  important  and  costly  of  plant 
and  animal  foods,  is  the  element  conserved  in  the  soil  or  supplied 
from  the  air  as  the  consequence  of  this  relationship. 

The  need  for  broader  knowledge  concerning  a  plant  of  such  vital 
importance  to  our  present  methods  of  agricultural  practice  is  espe- 
cially great  just  now  when  the  status  of  clover  culture  in  a  large  part  of 
the  clover  region  is  so  unsatisfactory.  In  those  sections  where  the 
troubles  attributed  to  "clover  sickness"  exist  in  an  aggravated  form, 
they  threaten  to  make  necessary  new  methods  of  agricultural  prac- 
tice in  order  to  maintain  farming  on  its  present  paying  basis.  Under 
the  methods  of  farming  now  in  vogue,  red  clover  possesses  the  val- 
uable manurial  properties  previously  referred  to  in  a  higher  degree 
of  availability  than  any  other  leguminous  crop  plant  at  present 
capable  of  growth  on  a  scale  extensive  enough  to  accomplish  what  is 
demanded  in  this  direction  in  the  large  area  suited  to  its  cultivation. 

These  conditions  make  it  seem  advisable  to  place  immediately  at 
the  disposal  of  the  American  farmer  any  facts  likely  to  contribute  to 
greater  success  in  clover  culture  in  its  present  well-defined  area  or  to 
aid  in  its  extension  into  sections  where  hitherto  its  culture  has  not 
been  attempted  or,  if  attempted,  has  been  attended  with  only 
qualified  s 
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EUROPEAN    OBJECnONB   TO    AMERICAN   9EED.  Xl 

DOHSSTIO  VEBB1TS  FOBEION  SEES. 

The  opinion  has  hitherto  prevailed  that  the  use  of  red  clover  seed 
from  European  sources  would  prove  unsatisfactory  and  unprofitable 
in  this  country,  both  from  a  hay  and  seed  producing  standpoint. 
This  conclusion  no  doubt  applies  correctly  to  the  majority  of  Euro- 
pean varieties  of  red  clover,  particularly  those  from  Italy,  France, 
and  some  parts  of  Germany,  which  appear  to  be  altogether  unsuited 
to  the  soil  and  climatic  conditions  of  the  clover-growing  area  of  the 
United  States. 

The  term  "  European  clover  seed  "  as  used  in  the  United  States  is  a 
very  loose  inclusive  one  applied  indiscriminately  to  all  seed  imported 
into  this  country  from  European  ports.  It  includes  not  only  seed 
grown  in  Europe,  but  also  seed  from  South  America,  Canada,  and 
the  United  States  itself,  the  seed  having  been  exported  in  years  when 
the  crop  was  lai^e  and  prices  consequently  low  only  to  be  shipped 
back  again  to  this  country  in  years  when  the  balance  of  supply  and 
demand  had  sliifted  in  the  opposite  direction.  Inasmuch  as  red 
clover  is  grown  to  a  large  extent  in  almost  all  the  countries  of  Europe 
and  quite  careful  distinctions  are  made  there  between  seed  from  a 
number  of  sources,  the  general  designation  of  "European  clover 
seed"  hitherto  used  in  this  country  appears  altogether  unwarranted 
and  misleading.  The  same  erroneous  classification  of  American  red 
clover  seed  is  current  in  Europe,  no  distinction  being  made  whether 
from  New  York,  Tennessee,  or  Oregon.  The  following  are  some  of 
the  numerous  regional  varieties  commercially  well  recognized  in 
Europe:  Steiermark,  English,  Bohemian,  Russian,  Banish,  Swedish, 
and  French,  Some  of  these  are  again  divided  into  early  and  late 
varieties;   for  example,  Early  Russian  and  Late  Russian. 


One  of  the  most  frequent  complaints  made  by  European  growers 
against  American  clover  seed  is  on  account  of  the  dustiness  of  the  hay 
produced  from  this  seed.  This  dustiness  is  due  almost  wholly  to  the 
hairiness  of  the  plant.  That  there  is  a  great  difference  in  this  respect 
between  the  hairy  domestic  and  smooth  foreign  types  is  strikingly 
shown  in  Plate  II,  figs.  1  and  2.  Tlie  hairy  form  of  plant  shown  was 
produced  from  American  commercial  seed,  while  the  smooth  one  is  a 
promising  Russian  clover  from  the  government  of  Orel,  designated 
as  No.  16,  This  difference  in  hairiness  is  accompanied  by  other 
distinctions,  the  most  important  of  which  from  an  economic  stand- 
point is  the  much  greater  succulence  of  the  smooth  plants  and  the 
consequently  finer  quality  of  the  hay,  the  loss  due  to  coarse,  woody, 
uneatable  stems  being  reduced  to  almost  nothing. 
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HAXRT  CLOVER  A  OATTSE  OF  BLOATINQ. 

Cattle  are  leas  liable  to  tympanites,  bloating,  or  hoven,  if  fed  on 
the  hairless  Orel  clover,  as  there  is  considerable  evidence  to  prove 
that  the  hairs  of  the  hairy  varieties  of  clover  become  ag^egated 
into  baUs  in  the  rumen,  and  these  may  reach  and  block  the  pylorus 
or  even  the  entrance  to  the  stomach,  becoming  wedged  between  the 
lips  of  the  esophageal  groove.  Either  would  tend  to  bring  on 
bloating,  which  is  always  directly  due  to  the  fermentation  of  food 
material  and  the  resulting  formation  and  accumulation  of  gas. 

That  cattle  prefer  the  smooth  form  to  the  American  strains  is 
undoubted.  Mr.  John  P.  Young,  in  cooperation  with  whom  the 
axperiments  in  Nebraska  were  conducted,  states  in  a  recent  report 
that  "the  cattle  fairly  lick  after  every  spear  in  one  end  of  the  rick 
for  that  Russian  strain  (No.  16),  whQe  the  othei-  end  remains  fuU  of 
apparently  just  as  good  hay,  put  up  at  the  same  time  and  in  the 
same  way."     (See  PI.  I,  figs.  1  and  2.) 

SOKE  aENEBAL  OBJECTION'S  TO  THE  GKOVTOta  OF  OLOTEB. 

Two  great  objections  have  long  been  made  against  red  clover 
culture  in  the  area  where  it  can  be  grown.  One  is  that  the  hay 
crop  matures  at  a  time  when  the  farmer's  best  interests  demand 
that  he  be  either  cultivating  his  com  or  harvesting  his  small  grains. 
The  other  is  involved  in  the  fact  that  perhaps  the  most  satisfac- 
tory, or  at  least  the  most  popular  method  of  seeding  clover  for  hay 
or  pasture  is  in  mixtures  containing  either  one  or  several  of  a  number 
of  grasses,  including  timothy,  bluegrasS,  rye-grass,  orchard  grass, 
redtop,  brome-grass,  and  others.  Of  these  the  moat  important  by 
far  is  the  clover- timothy  mixture,  and  against  this  it  has  ever  been 
argued  tliat  the  clover  matures  so  much  in  advance  of  the  timothy 
that  the  feeding  value  of  either  the  one  or  the  other  is  sacrificed  on 
account  of  the  time  of  harvesting.  This  serious  objection  can  be 
overcome  in  either  one  of  two  ways — the  discovery  or  breeding  of 
an  earher  strain  of  timothy  or  of  a  later  variety  of  clover. 

Another  objection  to  clover  growing  which  is  not  infrequently 
heard  is  that  the  crop  matures  at  a  time  in  June  when  seasons  of 
rainy  weather  are  of  frequent  occurrence,  making  difficult  or  impos- 
sible the  proper  harvesting  and  curing  of  the  crop,  while  beginning 
with  the  latter  part  of  June  rainy  weather  is  much  less  common, 
conducing  to  the  successful  putting  up  of  hay  at  this  time.  A 
cursory  examination  of  the  weather  records  of  a  number  of  States 
seems  to  indicate  that  there  may  be  some  ground  for  this  objection. 

OEBTAIN  OBJECTIONS  OVEBCCHE  BT  NEW  TYPE  OF  CLOVER. 

The  hairless  Orel  clover  overcomes  in  an  effectual  way  all  the 
objections  cited  by  maturing  practically  two  weeks  later  than  the 
domestic  strains  of  medium  red  clover.     This  factor  is  of  special 
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importance  in  sections  where  com  is  the  chief  crop.  At  the  time 
when  a  farmer  is  compelled  to  put  up  hia  cloTer  hay  grown  from  the 
ordinary  strains  of  seed  it  is,  as  a  rule,  of  the  highest  importance 
that  he  be  concentrating  all  of  his  energies  on  the  cultivation  of  hia 
cornfields.  The  com  is  rapidly  approaching  a  stage  when  it  becomea 
difficult  or  impracticable  to  cultivate  longer.  Inability  to  give  the 
crop  the  necessary  care  at  this  time  may  mean  hundreds  of  dollars 
of  loss  in  a  single  year. 


There  is  one  drawback  in  the  lateness  of  maturing  of  the  Orel 
strain  of  clover,  namely,  that  it  militates  against  the  production  of 
a  heavy  second  crop.  However,  in  southern  Indiana,  in  a  typical 
part  of  the  clover  section,  the  Kief  and  Orel  strains  gave  in  the 
order  mentioned  the  best  yields  of  seed  after  recleaning.  This  is  a 
point  that  will  receive  further  investigation  to  determine  as  accu- 
rately as  possible  by  a  study  of  their  limiting  conditions  the  regions 
in  which  the  new  variety  can  be  profitably  grown. 
HXAVT  YIEU)  OF  TUtST  OBOP  AND  AOOBUINa  ADVAKTAOXS. 

The  heavy  yield  of  the  first  cutting  of  the  hairless  clover  should 
prove  indirectly  advantageous  in  wheat-growing  sections,  espe- 
cially in  the  winter-wheat  belt,  when  it  is  desired  to  hasten  the 
rotation  back  to  wheat,  as  the  increased  product  from  this  cutting 
would,  where  feed  production  was  not  a  paramount  necessity,  in  a 
measure  justify  the  immediate  or  early  plowing  up  of  the  field  pre- 
paratory to  reseeding  to  wheat.  On  account  of  the  dense  shade 
which  this  strain  gives  to  the  soil  by  virtue  of  its  heavy  growth,  the 
field  is  left  in  unusually  fine  physical  condition  for  plowing  up  after 
the  removal  of  the  first  crop.  A  rotation  practice  of  this  kind  might 
also  prove  valuable  by  postponing  for  several  years  the  clover  sick- 
ness ^m  which  all  soils  seem  destined  to  suffer  sooner  or  later.  In 
the  Dakotas  and  soihe  other  parts  of  the  Northwest  where  fall  plow- 
ing is  necessary  this  method  may  be  especially  useful  on  accoimt  of 
the  fact  that  as  freezing  up  occurs  so  soon  after  the  maturing  of  the 
second  crop  it  is  likely  to  be  too  late  to  prepare  the  land  in  the 
autumn  for  spring  seeding. 

OIHBR  POINTS  OF  EXOELLEKOE  OF  HAHtLESS  OLOTEB. 

In  addition  to  the  advantage  of  the  smooth  clover  already  men- 
tioned— its  exceptionally  large  yielding  power  for  the  first  crop — 
the  fine  quality  and  dustlessness  of  its  hay  also  command  attention. 
In  reference  to  its  yielding  qualities  it  will  be  seen  later  on  that  under 
comparable  conditions  in  a  number  of  different  States  it  has  out- 
yielded  from  a  few  hundred  pounds  to  almost  two  tons  all  of  the 
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domestic  strains  that  have  been  under  test.  This  in*  itself  is  of 
great  importance,  but  the  actual  gain  in  value  is  not  adequately- 
covered  by  this  fact  alone.  On  account  of  the  succulence  of  the 
plants  of  this  promising  variety,  the  general  quality' and  texture  of 
the  hay  is  so  much  finer  that  the  percentage  of  waste,  due  to  refusal 
of  animals  to  eat  hard,  woody  portions,  is  reduced  to  a  minimum. 
Some  observations  on  this  point  indicate  that  cattle  waste  from  5  to 
10  per  cent  more  of  the  coarse  hay  of  other  strains  than  of  this  hair- 


foUoavia,  ihowlng  perslitlng  baMl  lenvos. 


less  clover.  The  American  strains  vary  considerably  among  them- 
selves in  this  regard,  but  none  of  them  compares  favorably  with 
either  the  Orel  or  Mogileff  strains,  particularly  the  former. 

EFFECT  OF  FEBSIBTINa   BASAI.   LEAVES   ON  '  aXTAIilTT  OF  HAT. 

A  point  of  considerable  importance  as  regards  the  excellence  of 
the  hay  produced  by  the  hairless  Orel  clover  No.  16  rests  in  the  fact 
that  it  leafs  much  more  profusely  than  the  American  forms.  This 
may  be  seen  by  reference  to  the  frontispiece  (PI.  I,  figs.  1  and  2). 
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Another  feature  io  this  connection,  which  is  better  illustrated  than 
described,  is  ahown  in  figure  2,  Many  leaves  borne  on  the  long 
stalks  arising  from  short  stems  near  the  crown  of  the  root  persist  in 
a  growing  condition  until  the  plant  is  quite  mature,  and  are  cut  with 
the  hay.  In  the  specimen  from  which  the  illustration  was  made 
the  main  stems  were  cut  off,  leaving  only  the  basal  leaves.  Much 
of  the  leaiiness  observable  in  Plate  I,  figure  1,  is  due  to  the  persist- 
ence of  these  leaves.  Compared  with  that  from  American  strains, 
a  large  percentage  of  the  hay  is  made  up  of  this  tender  leafy  mate- 
rial, which  improves  its  quality  and  increases  its  palatability.  The 
American  strains  also  produce  these  leaves,  but  not  in  such'profu- 
sion,  nor  do  they  persist.  (See  PI.  I,  fig.  2.)  As  a  rule  they  become 
brown  and  dead,  and  if  the  weather  be  wet,  decayed,  and  almost 
all  fall  off  before  the  hay  is  made. 

It  is  hoped  that  the  smooth  Orel  clover  will  prove  of  permanent 
value  especially  in  North  Dakota  and  South  Dakota,  where  clover 
culture  is  but  little  practiced  and  where  on  account  of  the  waning 
productiveness  of  the  soil,  due  to  continuous  cropping  with  wheat 
and  other  cereals,  this  crop  is  much  needed  for  renewing  and  main- 
taining soil  fertility. 


A  recent  circular"  prepared  by  the  Bureau  of  Entomology  calls 
attention  to  certain  insects  which  destroy  the  clover  seed  crop  and 
au^ests  as  a  method  of  prevet^ting  their  ravages  the  clipping  of  the 
clover  in  May  in  order  to  cause  blossoming  to  come  on  at  a  later 
date,  when  the  danger  from  injury  by  these  insects  has  passed.  It 
is  possible  that  the  natural  lateness  of  this  new  type  of  clover  may 
accomplish  this  same  result,  thus  doing  away  with  the  necessity  for 
early  chpping,  which  would  probably  make  impossible  the  securing 
of  more  than  one  crop  in  any  year. 

A  point  of  considerable  interest  and  importance  in  reference  to  the 
general  question  of  the  harm  done  by  insects  was  noted  on  the 
plants  at  Wapakoneta,  Ohio.  Grasshoppers  were  quite  numerous 
and  destructive  in  that  section  during  the  summer  of  1905.  The 
hairless  Orel  clover,  known  as  No.  16,  was  not  included  in  the  ex- 
periment, but  another  smooth  type  from  Kief,  Russia,  was  tested  at 
this  place.  It  was  found  that  the  grasshoppers  preferred  the  hairless 
clover  to  such  an  extent  that  they  destroyed  almost  every  plant  of 
it,  but  did  not  molest  the  hairy  American  plants  on  the  neighboring 
plats. 

o"8oine  Insects  Affecting  the  Production  of  Red  Clover  Seed,"  By  F.  M.  Webeter. 
<^rcu)ar  69,  Bureftu  <^  Entomology,  U.  S.  DepartmcDt  of  Apiculture,  1906.^ 
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'  Despite  the  numerous  advantages  possessed  by  this  variety,  it  is 
not  believed  that  it  will  i^upplant  our  domestic  form,  but  rather,  on 
account  of  its  maturing  between  two  cuttings  of  the  latter,  supple- 
ment it,  especially  when  continuous  green  feeding  is  necessary  or 
desirable. 


In  many  sections  the  lateness  of  this  hairless  strain  of  clover  prom- 
ises to  be  a  drawback  when  it  comes  to  seed  production,  as  in  years 
when  it  ia  desired  to  secure  seed  it  may  be  possible  to  secure  only 
either  a  light  crop  of  hay  from  an  early  cutting,  a  small  aftermath, 
or  a  considerable  amount  of  pasturage. 


In  such  a  region  as  the  Willamette  Valley  of  Oregon,  or  in  any 
other  section  where  the  best  methods  of  management  indicate  that 
only  one  crop,  either  of  hay  or  seed,  and  a  light  aftermath,  or  some 
good  pasturage  can  be  advantageously  expected  from  clover  fields, 
the  extraordinarily  heavy  first  crop,  and  the  free  seeding  capacity  of 
the  late  hairless  clover  make  it  especially  desirable;  and  under  such 
circumstances  as  these  it  can  be  recommended  to  take  the  place  of 
our  domestic  form. 

SEED  OF  NET  TYPE  DTDISTnTGinSHABLB  FBOM  OBDINAKT  FOBIC. 

Another  difficult,  though  not  insurmountable,  obstacle  to  the  gen- 
eral use  of  this  variety  lies  in  the  fact  that  the  seed  itself  is  indistin- 
guishable from  that  in  common  use.  However,  as  soon  as  there  ia  a 
supply  of  seed  and  a  demand  for  it,  trustworthy  dealers  will  no  doubt 
furnish  seed  upon  which  dependence  may  be  placed.  The  Depart- 
ment of  Agriculture  has  at  the  present  time  only  sufficient  seed  of  this 
variety  for  experimental  purposes  and  none  for  general  distribution. 
Farmers  purchasing  seed  from  foreign  sources  purporting  to  be  of  the 
same  kind  are  urged  to  take  precautions  against  allowing  any  foreign 
weed  pests  that  may  bo  readily  imported  with  the  seed  to  gain  a  foot- 
hold in  their  fields.  A  number  of  the  State  experiment  stations  and 
the  Seed  Laboratory  of  this  Department  make  purity  and  germination 
tests  without  charge;  hence,  a  farmer  before  purchasing  seed  should 
avail  of  these  facilities  for  insuring  himself  against  introducing  into 
his  farm  dangerous  weeds  or  from  bu3'ing  seed  of  low  germinating 
power. 
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In  the  following  p^res  are  given  in  detail  the  data  concerning  each 
of  the  strains  experimented  upon,  special  attention  being  given  to  the 
hairless  Orel  clover. 


For  the  present  experiments  about  thirty  regional  varieties '  of 
red  clover  seed  were  secured  from  as  many  domestic  and  foreign 
sources.  Kach  station  and  individual  cooperator  has  been  furnished 
with  a  series  including  from  16  to  21  of  these  strains,  and  these  are 
being  grown  side  by  side,  in  most  cases  on  acre  plats,  under  as  nearly 
uniform  conditions  as  possible.  The  varieties  came  from  sources 
having  a  great  diversity  of  climatic  and  soil  conditions  and  methods 
of  cultivation,  and  are  now  being  grown  under  a  range  of  conditions 
representing  scarcely  less  diversity  than  those  under  which  they 
originated.  Twenty  States  are  represented  in  the  whole  experiment, 
but  of  this  number  it  is  proposed  to  deal  here  only  with  those  localities 
where  the  promising  Russian  variety  before  mentioned  is  being 
grown:  Minnesota,  North  Dakota,  South  Dakota,  Nebraska,  Indiana, 
Ohio,  and  Ontario. 

The  circles  on  the  sketch  map  of  the  United  States  (fig.  1)  show 
the  approximate  location  of  each  of  the  stations,  while  the  crosses 
indicate  the  general  region  of  each  State  from  which  the  strains  of 
known  American  origin  were  secured. 

In  the  case  of  domestic  varieties,  every  effort  was  made  to  secure 
seed  that  had  been  grown  in  the  region  of  ori^n  for  a  period  of  years 
and  whose  ancestry  could  as  a  consequence  be  followed  to  some  extent. 
In  most  instances  the  American  strains  used  are  directly  traceable  to 
the  identical  field  which  produced  them,  and  soil  samples  have  been 
secured  for  examination  and  comparison  with  the  soils  into  which 
they  were  transplanted.  In  the  present  bulletin  only  those  varieties 
grown  in  comparison  with  clover  No.  16,  the  prombing  Russian 
variety,  will  be  discussed.  All  of  the  seed  used  in  the  work  was 
secured  by  the  Office  of  Seed  and  Plant  Introduction  and  Distribu- 
tion, the  foreign  seed  through  Dr.  E.  A.  Bessey  and  that  of  home- 
grown varieties  through  the  writer. 

••The  term  "varieLj"  ia  not  used  in  ita  strict  botanical  aiguificancc,  but  ia  employed 
to  dengnate  seed  froin  more  or  lesa  widely  separated  sources. 
6164— No.  95—06 i 
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The  followmg  table  shows  the  region  of  origiD  of  each  strain  grown 
in  the  difTerent  localities:" 


Table  T. — Sourtx  afdover  seed  used  in  exjitrimeiila  and  tltt  loealitits  in  vAieh  ii 


Source  of  need. 


1.  CommFidol  aeed  (Wtutem  Bulkedl . . 
I.  WeBteroOWo 

3,  Nortbem  TndUuia -. _^ -.-.-, . 

1  Soutbern  IndJ&na 

i.  nUnols., 

I.  «leeouri 

I.  Iowa.... 

B.  CommerclBl  seed  (notinoculali^) 

1.  Michigan '.'.".'.'."; 

1.  Nebmnka 

2.  EasWmOhlo 

J.  Kentucky 

t  TenneuBBP ...   . 

5.  Kiet.RuBria 

6.  Owl,  Riiaaia 

7.  Moglleff,  RuMift 

9.  Courland,  Ruula 

9.  WlKomin 

D.  Oregon 


sotnacES  of  Russian  cloteb  seed  except  no.  la. 

Four  Russian  varieties  were  included  in  that  part  of  the  experiment 
under  discussion,  but,  as  may  be,  seen  by  reference  to  Table  I,  not  all  of 
these  were  included  in  the  series  tested  in  each  of  the  six  States. 
Russian  seed  No.  15  was  purchased  in  the  open  market  under  the 
trade  name  "Russian  Rio."  This  seed  was  grown  in  the  Province  of 
Kief,  in  southwestern  Russia,  and,  in  common  with  all  other  strains 
used  in  this  test,  is  of  the  crop  of  1903.  Seed  from  this  same  region, 
but  of  a  previous  crop,  made  a  particularly  good  showing  in  Wisconsin 
in  1903,  producing  a  plant  that  appeared  to  possess  several  excellent 
qualities  not  common  to  our  own  domestic  strains.  On  this  account 
a  special  effort  was  made  to  include  a  sample  of  this  seed  in  these 
comparative  experiments.  Its  productiveness  and  quality  in  1903 
were  fully  equaled  in  1905,  and  but  for  the  superior  performance  of 
No.  16,  with  which  it  has  many  points  in  common,  it  might  well  be 
recommended  for  use  in  the  Xorthwest  and  elsewhere  to  take  the 
place  of  our  domestic  strains.  It  has  in  all  cases  proved  to  be,  like 
No.  17,  intermediate  in  lateness  of  maturity,  being  later  than  Xo.  18 
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and  all  the  Americau  strains,  but  earlier  than  No.  16,  to  which  later 
experiments  may  show  it  to  be  superior  under  certain  climatic  and 
soil  conditions. 

Of  the  other  three  Russian  varieties,  Nos.  17  and  18  were  secured 
from  the  following  sources:  No,  17  (S.  P.  I.  No.  10533}  was  grown  by 
M.  Legsdin,  near  Shlobin  (52°  50'  N.,  30°  E.)  in  the  valley  of  the  Dnie- 
per, in  the  southern  part  of  the  Mogileff  government,  and  was  pur- 
chased from  Mr.  Heinrich  Goegginger,  of  Riga.  No.  18  (S.  P.  I.  No. 
10534)  was  obtained  through  Fr.  Lassman,  of  Riga,  and  was  pro- 
duced near  Neuhof  (24°  35'  E.,  56°  53'  N.),  in  the  Baltic  Province  of 
Courland,  on  the  estate  of  M.  Sellin. 

BOimCE  FBOK  WHICH  B.USSIAN  SEED  NO.  16  WAS  OBTAINED. 

The  seed  of  the  promising  hairless  clover  No.  16  (S,  P.  I.  No.  10532), 
to  which  it  is  desired  to  call  special  attention,  was  obtained  by  Dr. 
E.  A.  Bessey  throu|^  H.  Qoegginger,  of  Riga,  and  was  produced  on 
the  estate  of  a  German  grower  near  Yeletz,  in  the  eastern  part  of  the 
Orel  government.  The  grower  made  a  practice  of  saving  his  own 
seed,  and  hence  this  strain  had  been  grown  on  the  same  estate  for  a 
number  of  years. 

According  to  Mr.  Goegginger,  the  government  of  Orel  furnishes  the 
best  red  clover  seed  obtainable  in  Russia.  Its  chief  crops  are  winter 
rye  and  oats,  and  it  is  in  rotation  with  these  that  the  clover  is  grown. 
A  small  quantity  of  winter  wheat  is  also  grown. 

THE  SOIL  AND  CLIMATB  OF  OREL. 

Yeletz  is  situated  about  longitude  38°  E.  and  latitude  52°  N.,  and 
Ue«  well  within  the  famous  "Black  Earth"  or  Tchernozom  region  of 
Russia.  This  region,  comprising  about  250,000,000  acres  of  the 
most  fertile  soil  in  the  world,  resembles  strikingly  in  many  features 
of  both  soil  and  climate  our  own  Great  Plains  region.  According  to 
Sihirtzew '  the  Tchernozom  extends  from  the  Austrian  and  Rou- 
manian frontier  in  a  general  east  by  northeast  direction,  forming  a 
great  band,  varying  in  width  from  250  to  650  miles,  across  the  whole 
empire.  The  climate  of  this  wonderfully  fertile  area  is  typically 
continental.  The  average  mean  annual  rainfall  of  this  region  varies 
ordinarily  between  16  and  22  inches  and  the  temperature  ranges  from 
30°  F.  or  more  below  to  more  than  100°  F.  above  zero. 

According  to  Murchison,  Vemeuil,  and  Kcyserling,*  the  black  soil 
of  the  eastern  part  of  the  Orel  government  is  especially  rich  in  marl 
and  limestone.  In  the  light  of  our  knowledge  on  the  general  bene- 
ficial effects  of  liming,  it  appears  altogether  probable  that  this  factor 

o  Etude  Abb  Sols  de  la  Rusaie.  Coropte  Rendu  Coiigriw  G^logiquc  Inlpmalional,  St. 
Peteraburg,  1899,  pp.  73-125. 

b  Hie  G«ologj'  of  Ruaei*  in  Europe  sDd  the  Ursl  Mouutuna,  XxiodoD,  1S46,  Vol.  11,  pi.  6. 
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may  contribute  to  a  considerable  extent  to  the  success  of  clover 
growing  in  this  area. 

Orel  occupies  an  elevated  position  in  comparison  with  the  govern- 
ments which  border  it  on  the  south;  on  this  account  its  climate 
resembles  more  strikingly  that  of  the  states  that  bound  it  on  the  north. 
Its  relatively  high  altitude,  exposing  it  completely  to  the  winds,  is  the 
cause  of  the  more  or  less  sudden  changes  in  temperature  to  which  this 
area  is  subject.  These  changes  are  induced  by  the  warm  winds  which 
come  from  the  south,  southeast,  and  east,  and  by  the  cold  winds  from 
the  north,  northwest,  and  west.  The  mean  annual  temperature  at 
Orel,  the  nearest  point  to  Yeletz  for  which  complete  meteorological 
observations  could  be  found,  is  40.9°  F.,  The  seasonal  means  are' as 
follows:  Sprii^,  38.48°  F. ;  summer,  66.11°  F;  autumn,  43.08°  F.; 
winter,  15.08°  F.  The  absolute  maximum  temperature  thus  far 
observed  is  97.5°  F.,  while  the  absolute  minimum  is  -  29.2°  F,  An 
average  for  a  period  of  years  shows  107  clear  days,  127  with  rain  or 
snow,  and  131  variable.  The  normal  annual  precipitation  is  20.2 
inches.  The  rivers  of  the  Orel  government  are  covered  witli  ice  on 
an  average  for  119  days  during  the  year — from  the  firet  part  of 
December  until  early  in  April.  The  climat*  will  thus  be  seen  to  be  a 
relatively  temperate,  continental  one,  resembling  that  of  central 
Russia  in  general,  but  having  somewhat  more  variable  atmospheric 
conditions  which  often  prove  unfavorable  to  agriculture.  Devastating 
storms  are  not  infrequent  in  summer,  while  snowfalls  accompanied  or 
followed  by  high  winds  are  common  in  winter. 

From  this  brief  characterization  of  the  climatic  conditions  of  the 
region  from  which  Russian  seed  No.  16  was  obtained,  its  likeness  to 
that  of  our  own  northwestern  prairie  country  can  be  easily  seen,  and 
added  reasons  for  the  promise  of  this  strain  of  red  clover  in  the  North- 
west are  readily  discernible.  A  beneficial  change  of  seed  has  been 
accomplished  between  two  regions  having  tj'pically  similar  climatic 
conditions  and  soils  that  are  singularly  alike  both  in  mechanical 
structure  and  chemical  composition.  The  presence  in  both  of  a 
relatively  large  quantity  of  lime  in  a  perfectly  combined  state  is  per- 
haps one  of  the  most  important  similarities  between  these  two  widely 
separated  soil  areas. 

The  following  table  summarizes  the  more  salient  climatic  features 
of  Orel  and  the  regions  of  America  where  clover  No.  16  has  already 
been  grown  and  where,  on  the  basis  of  the  showing  made  in  the  grow- 
ing season  of  1905,  the  best  results  may  be  expected  from  its  future 
cultivation: 
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rVBTTX  AND  OEBXXHATIOK  OF  SEED  XTSBD  IN  EZFERDCEKTS. 

In  purchasing  the  different  lots  of  seed  used  in  the  work,  the  greatest 
care  was  exercised  to  secure  samples  as  free  as  possible  from  trouble- 
some and  injurious  weeds,  particular  care  being  used  with  reference 
to  dodder.  All  of  the  seed  was  of  high  average  quality  both  as  to 
purity  and  germination.  The  average  purity  of  all  samples  as 
distributed  for  seeding  was  98.13  per  cent.  As  may  be  seen  by  an 
inspection  of  the  following  table,  the  seed  showing  the  highest  per- 
centage of  purity  was  that  from  Oregon,  containing  99.68  per  cent  of 
pure  seed,  while  the  seed  grown  in  New  York  contained  the  highest 
percentage  of  impurities,  7.46  per  cent,  or  92.54  per  cent  of  pure  seed. 
Every  sample  was  screened  from  two  to  six  times,  one  even  twelve 
times,  in  order  to  remove  as  many  of  the  impurities  as  possible. 

The  average  germination  of  all  samples  was  87.07  per  cent,  the 
lowest  percentage  being  58.2  per  cent  for  the  seed  from  Courland, 
Russia;  the  highest,  99.12  per  cent  for  the  seed  from  eastern  Ohio. 
Red  clover  seed  germinating  from  90  per  cent  to  95  per  cent  is  gen- 
erally considered  as  representing  a  satisfactory  commercial  product. 


^d  by  Google 


Z2  A    NEW   TYPE   OF   BED   OLOVEB. 

Table  III. — PvrUi/  and  germination  of  red  dover  teed  diOrHnOed  in  the  epriitg  afl90i. 
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DBTAILBD  DB80BIPTIOH'  OF  BXPBBIHBKTB. 

As  previously  stated,  all  of  the  seed  used  in  these  experiments  was 
produced  in  the  crop  year  1903  and  all  of  the  experimental  areas 
under  discussion  were  sown  in  the  spring  of  1904.  The  observations 
made  in  each  State  will  be  discussed  separately. 

THE    EXPERIMENT    IN    NBBBA8KA, 


The  work  in  Nebraska  was  carried  on  in  cooperation  with  Mr,  John 
P.  Young,  on  his  farm  near  Oakland,  Burt  County,  Thb  place  is 
situated  at  about  latitude  41°  50'  N.  and  longitude  96°  26'  W.,  in 
the  Elkhom  Valley,  near  the  present  western  limit  of  successful  clo- 
ver culture. 


With  the  exception  of  a  streak  of  limited  extent,  where  the  sub- 
soil crops  out,  the  soil  of  the  clover  field  is  a  silted  sandy  loam  of 
dark  gray  color  and  of  such  structure  that  with  insufficient  moisture 
it  becomes  aggregated  into  a  hard,  almost  impenetrable  mass.  After 
rains  it  becomes  very  plastic  and  tenacious,  very  much  resembling 
clay  in  this  respect.  On  account  of  this  character  a  large  part  of 
the  soil  of  the  Elkhom  Valley  has  become  known  under  the  name 
"clayland."  This  soil  is  further  distinguished  by  a  comparatively 
lai^e  percentage  of  well- distributed  calcareous  matter.  This  is  a 
factor  of  great  importance  to  successful  clover  culture,  and  no  doubt 
helps  to  account  for  some  of  the  heavy  yields  obtained  in  this  soil. 
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On  account  of  a  moderate  slope  in  two  directions  the  drainage  of 
the  experimental  plats  is  excellent,  none  of  them  being  so  situated 
as  to  be  in  danger  of  suffering  injury  on  account  of  standing  water. 
The  field  contains  21  acres  and  was  divided  into  as  many  equal  parts, 
one  being  devoted  to  each  of  the  regional  varieties  under  test.  In 
1902  the  field  bore  a  crop  of  oats  and  in  1903  of  com. 


In  preparing  the  seed  bed  for  the  clover,  the  land  was  double  disked 
with  a  pulverizing  machine  and  well  leveled  with  a  common  harrow. 

Oats  were  used  as  a  nurse  crop,  one  half  of  all  plats  being  sown  to 
the  Early  Champion  variety,  the  other  half  to  the  Eherson  oats,  a 
variety  of  Russian  origin  that  has  proved  exceedingly  valuable  in 
Nebraska.  The  oat  crop  was  harvested  just  after  the  middle  of  July, 
the  Kherson  variety  3delding  35  and  the  Early  Champion  25  bushels 
to  the  acre. 

The  clover  was  sown  at  the  same  time  as  the  oats.  Seeding  b^an 
on  April  15,  but  on  account  of  unavoidable  delays  due  to  inclement 
weather  was  not  completed  until  April  21.  The  seed  was  sown  at 
the  rate  of  10  pounds  to  the  acre,  and  by  April  25  seedling  plants 
had  appeared  on  all  the  plats.  After  July  23,  when  the  removal  of 
the  oat  crop  was  completed,  the  clover  had  the  whole  use  of  the 
land.  By  the  time  for  the  cutting  of  the  oats  the  clover  had  made 
a  sufficient  growth  to  be  slightly  dipped  by  the  harvesting  machine. 
Except  for  a  light  pasture  with  calves  in  November  no  further  treat- 
ment was  given  the  crop  during  the  growing  season  of  1904 


The  general  condition  of  the  weather  throughout  the  season  was 
favorable  to  securing  a  good  "catch"  of  clover.  There  was  plenty 
of  rainfall  during  the  season  as  a  whole  and  no  extended  or  injuri- 
ous periods  of  drought  occurred,  although  during  September  the  dry- 
ness was  sufhcient  to  cause  the  soil  to  become  very  hard,  as  is  char- 
acteristic of  it  when  even  moderately  dry  conditions  prevail  long 
enough. 


According  to  notes  taken  by  Mr.  Young  about  the  middle  of  Novem- 
ber, 1904,  there  was  a  great  degree  of  diversity  in  the  general  thrifti- 
ness  of  the  various  strains  of  clover  when  they  entered  the  winter. 
In  view  of  the  data  secured  in  1905  the  fact  that  the  Iowa  plat  rep- 
resented the  normal  or  mean  condition  of  all  plats,  the  Nebraska 
strain  standing  next  below  it,  is  significant.  In  the  data  for  the  crop 
year  1905,  given  in  Table  VI,  it  will  be  noted  that  Nebraska  seed 
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gave  the  lowest  yield  and  Iowa  seed  next  to  the  lowest.  Taking 
Iowa  as  representing  the  average  condition,  the  departure  of  each  of 
the  strains  from  the  average  is  shown  by  the  following  table: 
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This  table  show's  that  when  winter  set  in  in  1904  the  plats  so«ii 
to  Kentucky,  Missouri,  and  Tennessee  seed  were  the  most  promising, 
in  the  order  given.  Two  of  those  ranking  below  normal  proved  to 
be  the  best  when  the  hay  was  harvested  in  1905.  These  were  the 
Orel  clover  No.  16  and  the  inoculated  trade  sample. 

According  to  notes  taken  by  Mr.  Young,  the  plants  produced  by 
seed  No.  16  were  at  this  time  "the  weakest,  most  delicate,  and 
farthest  below  normal "  of  any  of  the  varieties  included  in  the  exper- 
iment. In  view  of  the  fact  that  in  1905  this  clover  outyielded  the 
best  of  all  the  others  by  more  than  l,000pounds,  this  note  is  of  unusual 
interest.  Mr.  Young  further  states  that  "  it  resembles  somewhat  the 
common  white  clover,  only  the  plants  are  lai^er;  but  the  leaves  have 
that  same  Appearance  and  are  smaller  than  those  on  any  of  the  other 
plats. " 

The  winter  of  1904-5  was  quite  severe,  with  temperatures  reach- 
ing as  low  as  30°  F.  below  zero.  There  were  some  days  whose  maxi- 
mum only  reached  —  20°  F.  However,  as  there  was  an  abundance  of 
snow  the  clover  plants  on  all  plats  were  adequately  protected,  and 
there  was  apparently  no  loss  due  to  winterkilling.  Without  excep- 
tion the  plats  were  in  excellent  condition  in  the  spring  of  1905, 


By  May  10  the  different  strains  of  clover  had  made  average  growths 
varj'ing  from  1  to  5  inches.  The  plat  sown  with  Missouri  seed  showed 
the  greatest  average  growth,  while  the  Russian  seed  No.  18,  from 
the  Baltic  Province  of  Courland,  grew  the  least.  The  former  had  an 
average  height  of  from  4  to  5  inches;  the  latter,  from  1  to  2  inches. 
Despite  this  great  discrepancy  in  early  growth,  the  Russian  strain 
was  in  bloom  almost  as  soon  as  the  Missouri  strain  and  was  ready 
for  harvest  in  advance  of  it.     The  hay  crop  of  the  former  was  cut 
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on  June  20;  that  of  the  latter,  June  21.  Unlike  the  Baltic  strain, 
the  Orel  clover  was  the  latest  of  all  in  coming  into  bloom,  as  well  as 
the  latest  in  coming  to  proper  maturity  for  harvesting.  It  was  har- 
vested on  July  11.  It  will  be  seen  from  this  that  a  period  of  exactly 
three  weeks  elapsed  between  the  date  of  cutting  of  the  earliest  and 
the  latest  strains.  This  fact  is  of  direct  importance  under  some  con- 
ditions, as  will  be  pointed  out  later. 


The  weather  during  those  months  of  the  growing  season  preceding 
the  cutting  of  the  hay  crop  was  in  all  respects  favorable.  The  growth 
of  the  clover  began  in  March,  which  month  had  a  mean  temperature 
of  44.8°  F.,  more  than  8.4  degrees  below  the  normal.  The  mean 
temperature  for  April  was  48,4°  F.,  which  is  3.2  degrees  below  the 
normal  for  that  month.  The  precipitation  aggregated  more  than  5 
inches,  2  inches  above  normal.  The  temperature  for  May,  58.9°  F., 
was  2.4  degrees  cooler  than  the  established  normal  for  that  month, 
while  the  precipitation,  4.76  inches,  was  practically  normal.  The 
June  temperature  of  70°  F.  was  very  near  the  normal,  but  the  rain- 
fall for  that  month,  2.75  inches,  was  more  than  3  inches  less  than 
normal.  None  of  the  plats  seemed  to  have  suffered  any  injury  de- 
spite the  seeming  dryness  of  the  month.  In  July  again  the  tempera- 
ture was  normal,  while  the  rainfall  was  about  2  inches  below  normal. 


On  account  of  their  reaching  maturity  at  practically  the  same 
time,  the  strains  were  harvested  in  the  following  groups.  The  varie- 
ties in  each  group  are  arranged  as  nearly  as  possible  in  the  order  of 
their  earliness.  The  groups  themselves  are  given  in  the  same  order, 
the  earliest  being  first: 

Group  I. — Courland,  Russia;  Nebraska;  Pennsylvania. 
Group  II. — Missouri;  Iowa;  Kentucky;  Wisconsin. 
Group  III, — Eastern  Ohio;  Oregon. 
Group  IV. — Tennessee;  Kief,  Russia. 

Group  V. — Illinois;  northern  Indiana;  Michigan;  southern  In- 
diana; northwestern  Ohio- 
Group  VI. — The  commercial  samples,  Nos.  1,  8,  and  9;  Mogi- 
leff,  Russia;  Orel,  Russia. 
Despite  the  fact  that  the  earliest  and  latest  maturing  kinds  are  of 
Russian  origin,  it  will  be  noted  that  the  American  strains  present 
almost  as  great  diversity  in  this  regard.     However,  leaving  out  of 
consideration  the  commercial  samples  whose  region  of  origin  is  un- 
known, the  latest  of  the  American  strains  of  known  origin  is  that 
from  northern  Ohio,  which  was  grown  west  of  Toledo  near  the  north- 
em  boundary  of  the  State.    This  strain  came  into  bloom  only  nine 


,iz...,Coog[e 


26  A    NEW   TYPE   OF   RED   CLOVEK, 

days  later  than  the  earliest  of  the  American  kinds,that  from  Nebraska. 
It  will  be  seen  from  this  that  the  range  of  maturing  time  of  the  Amer- 
ican strains  that  are  traceable  to  their  region  of  origin  as  compared 
with  the  Russian  varieties  is  very  short  indeed. 

The  table  given  below  shows  the  date  of  full  bloom  of  the  ear- 
liest and  latest  American  and  Russian  varieties: 


TABI.B  \.—DaU  of  full  bloom  ofeitrlieit  and  latest  American  and  R-amian  strairu  ofdoivr. 
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Concerning  the  commercial  samples  used,  it  should  be  said  that 
they  were  of  most  unusual  purity,  as  well  as  of  high  average  germina- 
tion. The  seed  itself  was  very  large  and  of  a  deep  purple  color,  while 
the  plants  produced  were  coarse  and  hairy.  This  form  seems  to  stand 
intermediate  between  the  medium  red,  with  which  this  experiment 
deals,  and  the  well-known  "mammoth"  form  of  Trifoliuni.  ■pratenat, 
which  it  resembles  in  some  respects.  Nothing  is  known  as  to  the 
origin  of  this  seed  further  than  that  it  is  supposed  to  have  been  pro- 
duced in  the  Middle  West.  It  came  into  full  bloom  on  July  6,  seven 
days  later  than  the  latest  of  American  strains  of  known  origin,  and 
five  days  earlier  than  No.  16,  the  hairless  form  from  Orel. 

On  account  of  the  coarse,  woody  stems  of  the  Western  Bulked 
clover,  there  is  a  large  percentage  of  waste  in  feeding  its  hay,  the 
cattle  refusing  to  clean  it  up  as  they  do  some  of  the  other  strains, 
notably  No.  16.  On  account  of  the  excessive  hairiness  of  both  stems 
and  leaves  the  hay  is  very  dusty,  and  hence  not  a  pleasant  and  desir- 
able feed. 

The  hay  product  of  each  of  the  different  plats  is  shown  by  the 
following  table: 
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The  first  crop  only  was  harvested  for  hay,  the  second  being  left 
to  go  to  seed.  The  seed  production  of  the  various  strains  will  be 
made  the  subject  of  further  study. 

The  product  of  thfe  plats  sown  with  Western  Bulked,  Illinois,  Iowa, 
Michigan,  Nebraska,  and  Oregon  seed  was  slightly  reduced  by  a  streak 
of  subsoil  which  cropped  out  in  these  plats  and  on  which  the  stand 
was  not  so  perfect  as  on  the  other  parts  of  the  field.  The  resulting 
difference  would  amount  to  but  a  small  percentage  and  would  not 
modify  materially  the  results  as  tabulated. 

The  Missouri  plat  was  slightly  injured  in  the  spring  by  the  work 
of  ground  moles,  but  seemed  to  have  fully  recovered  from  the  injury 
before  the  cutting  of  the  hay  crop. 

The  only  plat  upon  which  any  dodder  appeared  was  that  sown 
with  the  seed  from  Tennessee.  It  was  promptly  subdued  and  prac- 
tically no  harm  resulted  from  it. 

Although  it  would  be  unsafe  to  generalize  from  the  results  of  one 
year's  observation,  it  is  interesting  to  note  the  fact  that  the  seed 
produced  in  Nebraska  and  Iowa  gave  the  lowest  yields.  This  may 
be  partially  explained  by  the  inferiority  of  the  stand  caused  by  the 
clay  streak  referred  to  above.  However,  it  appears  to  the  writer 
that  this  explanation  is  inadequate  in  view  of  the  fact  that  the  com- 
mercial samples  which  were  grown  on  adjoining  plats  show  no  cor- 
responding reductions  in  yield.  As  noted  above,  tJie  Michigan, 
Illinois,  and  Oregon  plats  were  crossed  by  the  same  streak  of  clayey 
subsoil. 


The  total  yield  of  all  plats  was  108,220  pounds,  or  about  54.1  tons. 
The  highest  yield  was  that  of  the  hairless  Orel  clover,  7,100  pounds 
per  acre;  the  lowest  was  from  the  Nebraska  seed,  3,590  pounds,  while 
the  average  for  all  plats  was  5,153  pounds.  It  is  interesting  to  note 
that  three  of  the  four  Russian  strains  yielded  considerably  above  the 
average  for  all  plats. 

The  Orel  clover 'No.  16  yielded  3,510  pounds  of  hay  to  the  acre 
more  than  the  Nebraska  clover,  giving  a  product  almost  double 
that  of  the  latter.  It  produced  more  than  1 ,000  pounds  more  than 
its  nearest  competitor,  one  of  the  commercial  samples,  and  almost 
a  ton  above  the  average  for  all  plats. 

THE    EXPERIMENT    IN    SOOTH    DAKOTA. 


The  work  for  South  Dakota  is  being  carried  on  in  cooperation  with 
Flam  Brothers  on  their  farm  near  Bigstone,  Grant  County.  Bigstone, 
which  is  situated  54°  10'  north  latitude,  96°  26'  west  longitude,  is 
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in  the  northwestern  part  of  the  State.  This  station  represents  fairly 
well  the  conditions  typical  of  eastern  South  Dakota  and  western 
Minnesota. 

As  in  the  case  of  Nebraska,  the  experimental  plats  were  each  an 
acre  in  extent,  and  the  series  of  22  varieties  used  was  identical  with 
the  one  grown  in  Nebraska,  except  that  seed  from  New  York  was 
added. 


The  field  is  a  piece  of  bottom  land  bordering  on  a  small  creek. 
The  soil,  which  is  derived  from  the  washing  down  of  the  surrounding 
prairie  upland,  is  a  black,  sandy  loam.  The  sand  varies  from  me- 
dium to  fine.  The  soil  is  productive,  yielding  excellent  crops  of  wheat, 
oats,  barley,  corn,  and  millet.  It  is  quite  rich  in  calcareous  matter. 
.  No  definite  rotation  of  crops  including  a  legume  has  been  practiced, 
and  this  is  the  first  time  the  land  has  ever  borne  a  crop  of  clover. 
On  account  of  the  excellent  natural  drainage  due  to  the  permea- 
bility of  the  soil  and  the  elevation  above  the  level  of  the  creek  it 
has  not  been  necessary  to  resort  to  artificial  drainage  on  the  tract. 


No  chemical  fertilizers  have  ever  been  used  on  the  field.  In  the 
spring  of  1903  the  tract  was  given  a  heavy  dressing  of  barnyard 
manure,  which  was  thoroughly  worked  in  by  the  preparation  given 
the  land  and  by  the  cultivating  of  a  com  crop  planted  that  year. 
In  the  preceding  year,  1902,  the  tract  had  grown  barley  and  millet. 

In  preparation  for  the  clover  and  the  accompanying  nurse  crop 
of  barley  the  land  was  deeply  plowed  in  the  fall  of  1903,  and  in  the 
spring  of  1904  was  harrowed  until  the  seed  bed  was  in  suitable  condi- 
tion. The  seeding  of  the  barley,  which  was  drilled  in,  took  place 
during  the  last  days  of  April.  It  was  harvested  in  July,  the  field 
yielding  an  average  of  50  bushels  machine  measure  to  the  acre. 

The  clover  was  sown  broadcast  on  May  5,  and  then  lightly  harrowed 
in.  Before  the  tenth  of  the  month,  the  first  sprouts  had  appeared  on 
each  of  the  22  plats. 

After  the  removal  of  the  nurse  crop,  no  subsequent  treatment  was 
given  the  field  during  the  growing  season  of  1904.  Despite  the  fact 
that  an  unusual  growth  was  made  by  the  clover  before  wintering 
in,  it  wa.s  neither  clipped  nor  pastured,  on  account  of  the  uncer- 
tainty as  to  the  effect  this  would  have  on  the  plats  coming  through 
the  winter.  The  growth  left  on  the  field  formed  an  excellent  binder 
for  holding  the  snow.  This  gave  the  plants  a  good  protection  from 
the  cold  during  the  winter,  which  in  this  latitude  is  very  rigorous. 

Observations  made  in  October,  about  the  time  of  the  frost  which 
terminated  growth  for  the  season,  showed,  as  in  the  case  of  Nebraska, 
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considerable  Tari&tion  in  the  habit  and  development  of  the  various 
plats,  but  on  none  of  the  plats  was  there  any  evidence  of  any  failure 
to  secure  an  excellent  stand. 


The  state  of  the  weather  throughout  the  season  was  exceedingly 
favorable,  there  being  plenty  of  moisture  at  all  times.  This  is 
a  factor  of  no  small  importance,  especially  at  the  critical  period 
following  the  removal  of  the  nurse  crop.  The  loss  sustained  by  the 
various  strains  on  account  of  winterkilling  during  the  winter  of 
1904-5  was  comparatively  small  and  probably  did  not  reach  more 
than  5  per  cent  in  any  case.  The  Missouri  and  Tennessee  clovers 
were  the  worst  sufferers  in  this  respect  among  the  American  forms. 
The  loss  by  winterkilling  had  no  perceptible  effect  on  the  yield  so 
far  as  could  be  observed;  at  least,  the  heaviest  losers  on  this  account 
were  by  no  means  those  giving  the  lightest  yields. 

The  weather  for  the  months  of  April,  May,  June,  and  July,  during 
which  the  growth  of  the  hay  crop  took  place,  was  decidedly  abnormal 
for  this  section.  The  mean  temperature  for  each  of  these  months 
was  below  normal  from  2.5  to  4.6  degrees.  The  precipitation,  as  is 
generally  the  case  in  comparatively  cool  seasons,  was  far  above 
normal  for  each  of  these  months,  except  April,  when  it  fell  below 
normal. 

The  weather  records  at  Milbaok,  1 1  miles  distant,  give  the  following 
data  for  these  months  in  1905: 

TtBLK  VU.-~Ttmptnaanaruirainfaaia UiU)atJi,S. Dak.,dunt^OKgriming ttasonof  1906. 

Teinpeiuture.         ^         PreciptlatloD. 
Uean  lor     '>«P»"'"*  I  Total  Jor  '  I^ep*""" 


As  in  the  case  of  Nebraska,  there  was  great  variation  in  the  dates 
of  first  and  full  bloom;  but  inasmuch  as  careful  notes  of  the  actual 
dates  were  not  kept,  through  inadvertence,  it  is  impossible  to  report 
in  detail  on  these  points. 

The  first  sample  to  come  to  the  proper  maturity  for  harvesting 
was  that  from  Oregon,  followed  soon  by  the  New  York  and  Pennsyl- 
vania plats.  A  period  of  very  rainy  weather  which  followed  the 
cutting  and  curing  of  these  plats  made  it  impossible  for  a  time  to 
proceed  with  the  harvest,  and  on  the  night  of  July  3  came  a  veritable 
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cloudburat,  more  than  5  inches  of  rain  falling.  The  neighboring 
creek  overflowed  its  banks,  inundating  the  whole  bottom  and  sub- 
merging the  ;lover  plats  with  from  6  inches  to  several  feet  of  water. 

This  misfortune  threatened  to  make  impossible  the  securing  of 
further  data  concerning  the  varieties.  However,  the  excellent  drain- 
age of  the  field  saved  it  from  serious  injury,  and  at  the  end  of  a  week 
it  was  possible  to  proceed  with  the  harvest. 

The  following  table  shows  the  yield  of  cm^  hay  produced  by 
each  of  the  strains  used  in  the  experiment  at  this  place: 
Tabu;  VIII. — Comparative  ifUld  of  hay  ofvarunis  ttraitu  of  clover  at  Bigston*,  S.  Dai.,  in 


No. 

Bonrco  of  Med. 

iSJ. 

No.j                 SoaicaotMed. 

Yield 
<rfh.y. 

GommenHAt  aoed  (Western 

4,400  . 

a^sto; 
3)990  ' 

!:Sj 

Poimit. 

3,420 

i 

S 

3, 400 

The  low  yields  of  the  samples  of  clover  from  western  Ohio  and 
northern  Indiana  are  due  to  the  injury  they  received  from  the 
flooding  previously  mentioned.  A  "run,"  or  former  creek  bed, 
which  extended  diagonally  across  these  two  plats  was  transformed 
into  a  torrent  and  did  considerable  damage  to  both  of  them.  With 
these  exceptions  the  injury  by  water  was  equal  on  all  plats.  The 
comparatively  low  yield  ofthe  New  York  and  Pennsylvania  strains 
may  be  explained,  in  part  at  least,  by  the  fact  that  the  west  side 
of  the  field,  along  which  these  were  sown,  had  not  been  under  culti- 
vation as  long  as  the  remainder  of  the  field  and  hence  was  not  so 
well  subdued. 

The  total  yield  of  cured  hay  from  the  22  acre  plats  was  87,982 
pounds,  an  average  of  3,998  pounds,  or  nearly  2  tons,  to  the  acre. 
Leaving  out  of  consideration  the  plats  that  suffered  from  apparent 
external  injuries,  the  plat  sown  with  Wisconsin  seed  gave  the  lowest 
yield  of  the  domestic  varieties,  while  that  sown  with  seed  from 
eastern  Ohio  gave  the  highest  yield.  The  yield  of  the  former  was 
2,970  pounds,  something  more  than  1,000  pounds  below  the  average 
for  all  plats,  while  that  of  the  latter,  4,640  pounds,  was  about  650 
pounds  greater  than  the  average. 

As  was  the  case  in  the  experimeiita  at  Oakland,  Nebr.,  the  hairless 
Orel  clover  No.   16  gave  not  only  the  heaviest  yield  among  the 
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Russian  strains,  but  it  outyielded  every  other  variety  used  in  the 
experiment.  It  produced  5,610  pounds  of  cured  hay  to  the  acre, 
which  is  more  than  three-fourths  of  a  ton  (1,612  pounds)  better 
than  the  average  for  all  plats,  almost  1,000  pounds  more  than  the 
best  American  strain  (that  from  eastern  Ohio),  and  more  than  a 
ton  and  a  quarter  (2,640  pounds)  more  than  the  lowest  yield  of  the 
domestic  strains  growing  under  like  conditions  (that  from  Wisconsin). 
In  addition  to  its  great  yielding  power,  the  other  excellent  qualities 
of  this  strain  as  observed  in  Nebraska  were  reproduced  in  South 
Dakota.  The  marked  absence  of  hairiness  on  both  stems  and  leaves, 
the  erectness  of  habit,  the  profuseness  of  leafage,  the  comparative 
lack  of  waste  on  account  of  hard,  woody  stems,  and  a  number  of 
other  desirable  qualities  were  all  strikingly  apparent. 

THE    EXPERIMENT    IN    MINNESOTA. 


The  experiments  in  Minnesota  were  carried  on  on  the  University 
farm  at  St.  Anthony  Park,  with  the  cooperation  of  the  division  of 
agriculture  of  the  Experiment  Station  and  School  of  Agriculture. 
The  work  here  was  instituted  under  the  direction  of  Prof.  W.  M.  Hays, 
and  is  now  being  carried  forward  with  the  assistance  of  Mr.  A.  D. 
Wilson,  of  the  station  staff.  St.  Anthony  Park  is  located  midway 
between  Minneapolis  and  St.  Paul  at  about  latitude  44°  58'  N.  and 
longitude  93°  90'  W. 

In  this  experiment  two  series  of  plats  were  used  on  rather  widely 
separated  fields.  The  plats  of  one  series  were  one-twentieth  of  an 
acre  in  extent,  and  the  product  of  these  was  used  in  determining  by 
weight  the  amount  of  green  matter  produced  by  each  strain.  The 
plats  of  the  other  series  had  an  area  of  one-fourth  of  an  acre  each, 
and  were  devoted  to  securing  data  as  to  the  production  of  cured  hay. 
According  to  Hays  and  Boss '  both  the  soil  *nd  immediate  subsoil 
of  the  University  farm  are  of  medium  texture,  containing  clay  and 
sand  mixed  in  such  proportions  as  to  facilitate  a  rather  free  absorp- 
tion of  the  rainfall  which  penetrates  to  a  considerable  depth  and  is 
well  conserved  in  seasons  of  moderate  drought.  At  a  depth  of  5 
or  6  feet,  however,  the  mixture  of  clay  and  sand  gives  way  to  gravel 
and  sand.  This  furnishes  excellent  underdrainage  in  years  of 
abundant  or  superabundant  rainfall,  but  is  a  serious  drawback  in 
years  of  drought,  as  it  tends  toward  the  dissipation  of  a  part  of  the 
water  supply  of  the  crops  through  this  deeper  porous  subsoil.  The 
surface  drainage,  as  well  as  the  underdrainage,  of  both  areas  used  in 
this  experiment  was  excellent. 

oBuHetin  No.62,  Agricultura.1  Experiment  Station,  Univeisity  of  Miniweota,  March,  1S99. 
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I>  SUBBEQUBNT  TBEATIHNT. 

,  Field  F,  which  was  used  in  making  the  green-matter  determina- 
tions, was  sown  to  Canada  field  peas  in  1902,  and  in  1903  was  used 
in  the  variety  testing  of  cereals.  The  field  was  fall-plowed  in  1903 
(^id  in  the  spring  was  disked  and  harrowed  preparatory  to  seeding 
with  clover.  Spelt  was  used  as  a  nurse  crop.  The  clover  seed  and 
the  spelt  were  mixed  and  sown  -with  a  drill. 

Field  W,  from  which  the  data  as  to  field-cured  hay  was  secured, 
bore  a  crop  of  fodder  com  in  1902,  and  was  manured  and  again  sown 
to  fodder  com  in  1903,  In  preparation  for  the  clover  it  was  thor- 
oughly disked  and  harrowed.  The  clover  seed  was  drilled  in  to  a 
depth  of  from  1  i  to  2  inches,  having  been  first  mixed  with  the  Min- 
nesota No.  169  wheat,  which  was  used  as  a  nurse  crop. 

No  treatment  such  as  pasturing  or  clipping  was  given  the  field 
after  the  removal  of  the  spelt  and  wheat. 


The  weather  throughout  the  season  of  1904,  despite  the  fact  that 
the  temperature  in  most  months  was  a  little  below  normal,  was 
quite  favorable  to  securing  a  good  "catch"  of  clover.  The  last 
killing  frost  in  spring  occurred  on  May  15,  and  the  first  in  autumn 
on  October  6.  There  was  a  plentiful  supply  of  moisture  at  all  times, 
the  precipitation  of  every  month  during  the  growing  season  exceed- 
ing the  normal. 

According  to  notes  taken  shortly  before  the  first  killing  frost  of 
autumn,  there  was  a  fair  stand  on  all  plats  at  that  time.  The  weakest 
strains  were  those  from  Tennessee,  Orel,  and  Kief,  while  among  the 
most  vigorous  were  those  from  Ohio,  Indiana,  Wisconsin,  and  Iowa. 

The  winter  of  1904-5  was  rather  severe  on  the  whole,  the  means 
for  both  January  and  February  being  several  degrees  below  normal. 
The  minimum  temperature  recorded  was  26^  F.  below  zero. 

No  marked  loss  due  to  winterkilling  was  noted  on  any  of  the 
varieties  under  experiment,  but  on  account  of  the  coolness  of  April 
practically  no  growth  was  made  until  the  last  week  of  the  month. 

On  May  13  observations  were  made  on  the  comparative  condition 
of  the  stand  on  all  the  plats.  According  to  these,  of  the  seeds  from 
domestic  sources  the  strains  from  eastern  Ohio,  northern  Indiana, 
and  the  commercial  samples  made  the  best  showing  at  this  time. 
The  poorest  of  the  domestic  strains  at  this  time  were  those  from 
Tennessee,  Missouri,  Nebraska,  Michigan,  and  Illinois.  The  best 
of  the  Russian  strains  were  Nos.  15  and  17,  from  the  Kief  and  Mogileff 
governments,  respectively,  while  the  poorest  were  Nos,  16  and  18, 
from  Orel  and  Courland. 


ilized  by  Google 


THE  ErPBSDlENT  IN  MINNEBOTA.  38 

The  best  strain  of  known  origin  according  to  the  observations  of 
May  13  was  that  from  eastern  Ohio,  while  the  poorest  was  that 
from  Courland. 

ItELDB  or  OBBBH   IIATTEB. 

The  following  table  shows  the  yield  and  other  data  with  refer- 
ence to  the  series  of  plats  used  in  determining  the  amount  of  green 
matter  produced  to  the  acre: 
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An  inspection  of  Table  IX  shows  that  clovers  Nos,  16  and  17, 
from  Orel  and  Mogileff,  respectively,  were  the  heaviest  producers 
of  green  matter,  the  yield  of  the  latter  being  the  greater.  In  this 
connection  it  should  be  noted  that  No,  17  was  harvested  after  coming 
almost  into  full  bloom,  while  No,  16,  according  to  notes  taken  on 
the  date  of  cutting,  had  practically  no  blossoms.  From  this  it  seems 
probable  that  the  Orel  clover  was  harvested  fully  two  weeks  before 
it  had  reached  the  same  state  of  maturity  that  had  been  attained 
by  the  other  strains.  Despite  this  fact  it  was  outranked  in  yipld 
only  by  the  strain  from  Mogileff,  which  lacked  but  two  days  of  being 
in  full  bloom.  There  can  be  no  doubt  that  the  Orel  strain  would 
have  given  a  yield  of  several  thousand  pounds  more  to  the  acre 
had  it  been  allowed  to  reach  the  stage  of  maturity  at  which  it  is 
customary  to  cut  clover  for  hay. 

The  Orel  clover  exhibited  the  same  fineness  of  texture,  absence 
of  hairiness,  erect  habit  of  growth,  succulence,  etc.,  that  were  ob- 
served on  the  plats  in  Nebraska  and  South  Dakota.     These  qualities 
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are  not  by  any  means  common  to  all  of  the  Russian  strains  with 
which  experiments  have  been  made.  Another  strain  not  used  in 
the  States  under  discussion,  obtained  from  Ufa,  in  the  cold,  almost 
snowless  steppe  region  of  eastern  Russia,  resembles  No.  16  very 
strikingly.  Nos.  15  and  17  resemble  the  foregoing  in  some  of  their 
qualities,  but  like  No.  18,  which  in  these  respects  is  practically 
identical  with  the  American  strains,  they  are  readily  distinguishable 
in  the  field. 

The  lowest  yield  was  given  by  the  seed  from  Tennessee.  The 
strains  that  produced  less  than  20,000  pounds  of  green  matter  are 
the  Tennessee,  Michigan,  Missouri,  and  commercial  sample  No.  9. 
The  largest  yield  produced  by  seed  from  domestic  sources  was 
22,000  pounds  in  the  case  of  No.  3  from  northern  Indiana. 


Table  X  shows  the  yield  to  the  acre  and  other  data  regarding 
Field  W,  which  was  devoted  to  determining  the  comparative  pro- 
duction of  field-cured  hay. 
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A  variability  similar  in  some  respects  to  that  observed  in  Nebraska 
may  be  noted  with  reference  to  the  length  of  time  required  to  mature 
the  different  strains.     On  the  University  farm  they  reached  the 
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proper  stage  for  harveating  in  the  groups  given  below,  those  maturing 
earliest  being  given  first: 

Group  I. — Missouri;  Tennessee. 

Group  II. — Illinois;  Iowa;  Wisconsin;  Oregon;  Pennsylvania; 

eaatem  Ohio. 
Group  III. — Kentucky;    western  Ohio;    southern    Indiana; 

Couriand;  Nebraska;  Michigan. 
Group  rv, — Northern  Indiana;  commercial  samples  1,  8,  and 

9;  Kief. 
Group  v.— Mogileff. 
Group  VI.— Orel. 

OOHPABISON   Oe  T1ELD3   OF   riEUf-CUBBD  BAT. 

The  lowest  yield  of  the  domestic  varieties  was  3,640  pounds,  pro- 
duced by  the  Tennessee  seed,  while  the  highest  was  4,800  pounds, 
produced  by  the  seed  from  eastern  Ohio  and  southern  Indiana.  No. 
18,  from  Courland,  gave  the  lowest  yield  of  the  Russian  sorts,  3,780 
pounds,  while  No,  16,  from  Orel,  gave  the  largest  return  of  any  variety 
in  the  test,  5,320  pounds.  No,  16  was  harvested  on  June  30,  when  it 
waa  still  very  immature,  having  but  few  blossoms.  Inasmuch  as 
increase  in  substance  is  progressing  most  rapidly  in  the  period  lead- 
ing up  to  and  just  preceding  full  maturity,  it  is  very  probable  that 
the  Orel  clover  would  have  given  a  considerably  higher  yield  had  it 
been  allowed  to  mature  properly.  Judging  from  the  performance  of 
this  variety  at  other  stations  it  should  have  been  cut  from  ten  to 
twelve  days  later  than  was  the  case.  This  fact  should  be  borne  in 
mind  when  noting  that  No,  16  yielded  only  520  pounds  more  than  its 
nearest  competitor,  1,176  pounds  more  than  the  average  for  all  plats, 
and  1,600  pounds  more  than  the  poorest  strains. 

THE  EXPERIMENT  IN  NORTH  DAKOTA. 


The  experiment  in  North  Dakota  was  conducted  on  the  Experiment 
Station  farm,  near  Fargo,  in  cooperation  with  Prof.  J.  H,  Shepperd, 
who  has  been  assisted  by  Mr.  O.  O,  Churchill. 

On  account  of  the  fact  that  a  larger  area  was  not  available,  the  test 
was  made  on  half-acre  plats.  With  one  or  two  exceptions  the  same 
series  of  varieties  was  used  as  in  Nebraska,  South  Dakota,  and  Min- 
nesota. 

The  field  used  has  a  Wonderfully  uniform  soil,  consisting  of  jet 
black  clay  loam  several  feet  in  depth.  It  is  rich  in  oiganic  matter 
and  in  lime,  both  in  the  form  of  carbonate  and  sulphate.  The  sub- 
soil is  a  silty  clay  of  grayish-brown  color,  which  extends  to  a  depth  of 
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about  6  feet.  The  surface  soil  aeema  to  have  a  slight  admixture  of  the 
heavy,  black,  waxy,  clay  soil  locally  called  "gumbo."  The  general 
soil  of  the  field  is  quite  typical  of  the  beat  soil  in  the  Red  River  Valley. 
Continuous  cropping  with  wheat  has  seriously  depleted  moat  of 
the  soils  of  this  valley,  and  they  no  longer  produce  the  abundant 
yields  that  characterized  them  from  ten  to  twenty  years  ago.  No 
systematic  rotation  of  crops  containing  a  legume  is  in  general  use, 
and  to  this  may  justly  be  attributed  the  gradual  running  down  of 
yields  of  the  cereals  which  have  hitherto  been  cultivated  almost  exclu- 
sively. The  growing  of  clover  is  an  undeveloped  industry  in  North 
Dakota.  This  is  due  in  great  part  to  the  fact  that  wheat  fanning 
has  hitherto  been  so  profitable,  and  to  the  further  fact  that  until 
recently  a  general  impression  has  prevailed  that  clover  growing  could 
not  be  carried  on  with  success.  The  work  of  the  State  Experiment 
Station  during  recent  years  has  amply  demonstrated  that  eastern 
North  Dakota,  at  least,  may  be  considered  as  peculiarly  adapted  to 
clover  culture.  The  writer  has  never  seen  anywhere  in  the  clover- 
growing  regions  of  the  United  States  a  finer  field  of  clover  than  that 
on  which  this  experiment  with  regional  vafieties  was  conducted. 

(PI.  in,  fig.  1.) 

The  drainage  of  the  experimental  tract  is,  in  common  with  most  of 
the  soils  of  the  Red  River  Valley,  rather  poor.  This  applies  to  both 
surface  drainage  and  underdrainage,  and  is  due  to  the  practically 
"dead  level"  of  the  country,  which  gives  the  rivers  draining  the  area 
a  very  slight  fall,  and  also  to  the  impermeability  of  the  soil  to  water. 
In  this  connection  a  fact  of  some  interest  and  possible  importance 
was  noted  during  the  summer  of  1905,  when  on  account  of  the  wetness 
of  the  season  it  was  impossible  to  harvest  a  large  percentage  of  the 
wheat  crop  of  the  valley.  The  clover  field,  on  account  ol  the  mag- 
nitude of  the  transpiration  of  this  orop,  repeatedly  became  dry 
enough  to  cut  after  a  few  days  of  sunshine,  while  the  neighboring 
fields  of  ripened  wheat  never  dried  out  sufficiently  to  permit  of  their 
being  harvested.  In  regions  having  heavy  soils,  where  the  most  rigid 
conservation  of  moisture  is  not  necessary,  this  fact  may  furnish  an 
added  reason  for  every  farmer's  sowing  clover  seed  at  the  rate  of  from 
three  to  six  pounds  per  acre  with  nil  of  his  small  grains. 
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In  regard  to  the  crops  previously  grown  on  the  field,  preparation 
of  the  seed  bed,  nurse  crop  used,  and  notes  concerning  the  growth  of 
the  strains  during  the  first  year,  the  data  below  are  given  from  Profes- 
sor Shepperd's  annual  report  for  1904." 

Ttte  hnd  used  for  this  trial  produced  s  crop  of  com  in  1902,  barley  in  1903,  and  clover 
ttiti  pUts  were  seeded  with  ohetit  as  a  Durae  crop  in  1904.  The  field  had  been  fall-plowed 
in  1S03.  It  was  disked  on  May  10  and  hanowed  twice  with  a  pvg-toothed  harrow  on 
Hay  11.  ttui  land  was  very  wet  in  the  ^rlng  and  after  the  excess  of  water  finally  evap- 
ont«d  a  period  of  very  dry  weather  caused  the  soil  to  bake.  The  seed  bed  was  far  from 
beii^  in  an  ideal  condition  on  May  12,  the  date  upon  which  the  wheat  was  seeded.  The 
wheat  was  sown  at  the  rate  of  5  pecks  per  acre  with  Fife  seed.  Four  days  later  the  clover 
seed  was  sown  by  hand  at  a  rate  slightly  less  than  10  pounds  per  acre.  The  clover  aeed 
was  covered  by  harrowing  with  a  peg-toothed  harrow. 

Notes  recorded  Juno  15  state  that  the  wheat  was  allowing  a  good  stand  and  that  the 
clover  plants  had  appeared  above  the  surface.  On  the  above  date  it  was  observed  that  the 
clover  was  lowing  especially  well  upon  the  higher  places  in  the  almost  level  licld. 

On  the  dates  July  26  and  20,  the  wheat,  which  was  just  forming  kernels,  was  cut  fur 
hay  and  removed  from  the  fidd.  The  sickle  bar  was  set  as  high  a-s  the  machine  would  allow 
and  left  tbe  stubble  about  5  inchee  high.  The  best  of  the  clover  was  so  high  upon  that  date 
that  it  was  dipped  off  by  the  Mckle. 

On  August  2  Missouri  (No.  6).  Eastern  Ohio  (No.  12),  Russian  (No.  15),  and  Wisconsin 
(No.  19)  made  a  much  bett«r  showing  than  the  plats  from  other  sourres  of  seed.  Ot>sei^ 
rations  recorded  on  September  10  riiow  especially  favorable  to  Missouri  (No,  6)  and  Wis- 
consin (No.  19),  while  Illiaois  (No,  5)  and  Kuasian  (No,  15)  were  also  reported  as  showing 
welL 

WEATHER  CONDITIONS    DUBINO    1904   AMD    1905, 

On  September  10,  1904,  immediately  after  which  date  a  killing 
frost  oceurred,  there  seemed  to  be  a  sufficient  growth  of  clover  and 
of  wheat  stubble  to  form  a  moderate  winter  protection  for  the  clover 
plata. 

With  the  exception  of  August,  which  had  a  total  precipitation  of 
only  0.69  inch,  there  was  an  abundance  of  moisture  throughout  the 
growiflg  season.  The  mean  temperature  during  June,  July,  and 
August  was  from  2  to  5  degrees  below  normal. 

The  winter  of  1904-5  was  quite  severe,  but  in  spite  of  the  long- 
continued  cold  and  low  temperatures  no  loss  due  to  winterkilling  was 
observed  on  any  of  the  plats. 

According  to  notes  taken  on  May  1  the  strains  from  Mogileff, 
Coiu-land,  Michigan,  Kentucky,  and  Tennessee,  in  the  order  given, 
showed  the  poorest  stands.  The  best  stand  of  all  was  on  the  Illinois 
plat,  which  was  closely  seconded  by  those  sown  to  seed  from  eastern 
Ohio  and  Nebraska. 

a  Fifteenth  Annual  Report,  North  Dakota  Agricultural  Experiment  Station,  pp,  9&-97. 
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The  following  table  shows  the  comparative  yield  of  each  variety 
under  experiment,  also  date  of  first  bloom,  full  bloom,  and  cutting, 
and  average  height  of  plants  when  cut: 


Tablb  Xl.—Yidd,  Hme  cf first  andftdl  bloom.  heigU.  and  daU  of  mtAvg  i^doverot  Fargo. 
N.  Dak.,  1905. 
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:::::£;:: 

«fi 

ffiJs=^SA 

20 

Oregon do 

:::::fc::::.     '" 

'"  ■  " 
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cOHPAUaON  or  tiBiJjs. 

The  heaviest  yields  of  American  strains  of  clover  of  known  origin 
were  secured  from  the  Missouri  and  eastern  Ohio  samples,  followed 
rather  closely  by  those  from  Tennessee  and  Nebraska.  The  lightest 
yields  «f  the  American  strains  were  obtained  from  seed  from  Michigan, 
Wisconsin,  and  Oregon. 

The  Russian  strains  were  among  those  giving  the  lowest  yields, 
the  Orel  clover  yielding  next  to  Michigan  seed,  the  lightest  crop. 
Clover  No.  18,  the  earliest  in  maturing,  produced  the  largest  crop 
of  the  Russian  sorts. 

The  low  yield  of  clover  No.  16  is  adequately  accounted  for  by  the 
■fact  that  in  order  to  insure  the  securing  of  seed  of  this  variety  tlie 
plat  wae  cut  two  weeks  before  it  had  properly  matured.  Plate  HI, 
figure  1,  shows  the  Orel  clover,  immature  and  without  blossoms,  in  the 
foreground,  the  more  mature  Russian  form  from  Kief  in  the  near 
background,  and  the  fully  matured  Tennessee  plat  in  the  farther 
background. 

Here,  again,  the  hairless  form  exhibited  all  of  the  desirable  forage 
qualities  noted  at  the  other  stations,  and  but  for  being  harvested 
so  exceedingly  early  would  no  doubt  have  shown  the  same  yielding 
qualities  as  elsewhere. 
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The  foDowing  table  summarizes  the  yields  of  each  of  the  varieties 
grown  in  the  experimeDts  described  above: 

Tablb  XII. — Compariaim  of  yiddt  ofjieid-curtd  drnxr  hay  ai  <Jl  northvxttem  itatiotu,  190S. 
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OTHEB  EXPERIHEHTS  IN  WHICH  CU>VEB  NO.  16  WAB  XNCLUDED. 

In  addition  to  the  Northwestern  States  already  mentioned,  to 
whose  conditions  the  hairless  clover  seems  best  adapted  and  where 
its  performance  has  been  described  in  some  detail,  this  form  was  also 
grown  in  the  following  sections: 

(1)  In  Ohio,  in  cooperation  with  the  Agricultural  Experiment 
Station,  on  the  farm  of  Mr.  E.  D.  Mclntyre,  near  Wooater.  The 
work  here  was  under  the  direction  of  Prof.  C.  E.  Thome,  director  of 
the  station. 

(2)  In  Canada,  on  the  farm  of  the  Ontario  Agricultural  College 
and  Experiment  Station.  The  work  here  was  done  under  the  imme- 
diate direction  of  Prof.  C,  A.  Zavitz,  experimentalist. 

(3)  In  Indiana,  in  cooperation  with  Mr,  Theo.  H,  Reed,  on  the 
farm  of  Mr,  Jj.  B.  Harris,  near  Rushville,  Rush  County.  This  county 
is  in  the  heart  of  the  heaviest  clover-seed-producing  section  in  the 
United  States  and,  according  to  the  census  of  1900,  produced  more 
clover  seed  than  any  county  in  the  country. 

At  Wooater  the  Orel  clover  gave  one  of  the  highest  yields,  while 
at  Ruahville  it  produced  one  of  the  poorest  crops  of  all  the  varieties 
tested,  which  was  probably  due  to  the  fact  that  it  was  harvested 
before  maturing.  Although  its  forage  qualities  and  botanical  char- 
acters were  identical  with  those  exhibited  at  other  stations,  this 
variety  does  not  seem  to  he  particularly  adapted  to  the  conditions 
existing  in  Ohio  and  Indiana. 
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In  Ontario,  however,  the  Orel  clover  and  a  somewhat  similar  form 
from  Ufa  gave  the  heaviest  yields.  The  data  for  this  station  are  so 
complete  that  they  are  given  in  full  in  the  following  table.  A  num- 
ber of  varieties  were  here  included  that  were  not  used  in  experiments 
in  the  States  previously  described.  The  data  for  these  are  also 
included.  The  experiment  was  made  on  small  plats,  from  which  the 
acre  yields  have  been  computed.     (See  PI.  Ill,  fig.  2.) 
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Here,  again,  as  was  the  case  in  the  Northwest,  the  hairless  Orel 
clover  was  the  latest  variety  in  maturing,  and  in  yield  it  was  surpassed 
only  by  the  strain  from  L'fa.  The  Michigan  seed  gave  the  lowest 
yield  of  all,  2,240  pounds,  while  the  New  York  seed  gave  the  highest 
of  the  Ajnerican  strains  of  known  origin,  3,640  pounds. 

Clover  No.  16  yielded  2,120  pounds  more  than  the  poorest  and  720 
pounds  more  than  the  best  domestic  strain,  and  it  produced  1,600 
pounds  more  than  the  average  of  all  plats. 

The  same  characters  and  qualities  previously  noted  in  this  variety 
were  found  constant  in  this  experiment. 

The  record  of  mean  temperatures  and  precipitation  at  Guelph  for 
the  months  of  the  growing  season  of  1905  up  to  and  including  the 
time  of  harvesting  the  hay  crop,  in  comparison  with  the  normals  for 
the  same  months  at  Orel,  follows: 


^d  by  Google 


DESCBIPTION    AND    NAME. 


Montb. 

Guplpb.  '    Onl.i 

Ouetph.  1    On-l.» 

Moan.    -NoTmU. 

Total,    [Normal. 

41.' IS 

SZ.84 

«7.e7 

'F. 
38.08 

63.M 

'tre 

/■.f*<.. 

BESCBXPTION'  OF  NBW  TYFE  AlTD  KAKi:  PBOP08ED. 

Although  American  red  clovers  from  widely  separated  aources  vary 
^eatly  among  themselves,  these  variations  do  not  appear  to  be  con- 
stant and  are  not  of  sufficient  importance  in  any  case  to  justify  the 
giving  of  varietal  rank  in  the  botanical  sense  to  any  of  the  regional 
strains  of  domestic  origin  used  in  these  experiments.  On  the  other 
hand,  the  distinctions  between  the  hairless  Orel  clover  and  the  Amer- 
ican clovers  are  so  numerous  and  well  defined  in  the  plant  itself, 
though  not  apparent  in  the  seed,  that  it  seems  advisable,  on  account 
of  the  probable  economic  importance  of  the  former,  to  give  it  a  dis- 
tinct varietal  name.  Almost' complete  lack  of  hairiness  is  perhaps 
the  most  striking  distinguishing  mark  of  this  form  in  the  field,  but 
the  variability  in  amount  of  hairiness,  differing  as  it  does  even  in 
American  strains  from  more  or  less  widely  separated  sources,  makes 
this  an  undesirable  quality  on  which  to  base  a  name.  On  account  of 
the  value  both  from  an  economic  standpoint  and  as  a  botanical 
character  of  the  general  teafiness  of  the  plant  and  the  persistence  and 
number  of  basal  leaves  produced,  the  writer  proposes  for  this  variety 
the  designation  Trifolium  pratenae  var.  foliosum,  based  on  these 
characters.  A  type  specimen  has  been  deposited  in  the  National 
Herbarium. 

In  addition  to  lack  of  hairiness  and  the  unusual  leafing  qualities 
referred  to  above,  the  plants  of  this  variety  have  a  more  upright 
habit  of  growth  and  branch  more  freely  than  the  American  form. 
Besides  the  foregoing,  there  are  other  differences  of  a  more  purely 
botanical  character.  The  white  spots  on  the  leaflets  which  are  so 
prominent  in  Ihe  ordinary  form  are  frequently  absent  from  plants 
of  this  variety  and  often  when  present  can  scarcely  be  seen.  The 
largest  mature  leaves  of  the  smooth  clover  are  about  the  same  size 
as  the  smallest  of  the  American  strains.  The  fiower  heads  are  also 
smaller,  less  compact,  and  rather  more  elongate  than  those  of  the 
latter.  The  bracts  subtending  the  inflorescences  are  smaller  in  this 
form;  also  more  circular  in  outline,  less  prominently  nerved,  of  finer 
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texture,  and  glabrous  throughout  except  at  the  apex,  which  is  some- 
times tipped  with  a  few  slender  hairs.  In  the  American  form  the 
under  side  and  margin  of  these  bracts  are  covered  with  many  fine 
hairs. 

The  stipules  also  show  some  constant  dissimilarities.  On  plants 
of  equal  age  the  stipules  of  the  American  strains  are  larger,  hairy  on  - 
the  back,  margins,  and  tip,  and  in  the  cured  hay  are  harsh  and  woody; 
in  the  Orel  clover  they  are  smaller,  of  finer  texture,  much  less  prom- 
inently veined,  and  hairless  except  at  the  tip,  where  there  is  usually 
a  tuft  of  hairs.  According  to  a  comparison  of  a  large  number  of 
measurements  of  the  stipules  and  petioles  of  the  basal  leaves  of  both 
forms,  although  the  stipules  of  No.  16  are  shorter,  the  petioles  are 
longer.  In  the  former  the  stipules  constitute  about  8  per  cent  of 
the  total  length;  in  the  latter,  about  15  per  cent.  The  average  length 
of  the  stipules  in  both  No.  16  and  the  American  forms  was  found  to 
be  22  mm.  and  24  mm.,  respectively,  and  of  the  petioles  270  mm. 
and  160  mm.,  respectively.  The  same  proportion  was  not  found  to 
hold  true  in  regard  to  the  leaves  of  flower-bearing  stems.  In  these, 
both  the  stipules  and  petioles,  comparing  similar  parts  of  plants  of 
about  equal  development,  are  shorter  in  the  hairless  form.  The 
average  lengths  of  stipules  and  petioles  in  the  latter  are  20  mm.  and 
104  mm.,  while  in  the  domestic  form  they  are  22  mm.  and  114  mm., 
respectively.     (See  PI.  II,  fig.  1.) 

The  calyx  of  the  smooth  clover  is  sparingly  covered  with  short, 
appressed  hairs,  while  in  the  hairy  American  form  it  is  densely  cov- 
ered with  more  erect  hairs,  which  are  in  general  from  IJ  to  2i  times 
longer.  The  calyx  in  both  forms  is  five-toothed,  one  tooth  being 
considerably  longer  than  the  other  four.  In. the  American  form  the 
long  tooth  appears  to  be  always  more  than  twice  as  long  as  the-four 
short  ones,  which  are  of  about  equal  length,  while  in  the  variety 
foliosum  the  long  tooth  seems  never  to  be  as  much  as  twice  as  long 
as  the  others. 

The  few  hairs  that  occur  on  the  Orel  clover,  no  matter  upon  what 
portion  of  the  plant  they  are  found,  are  comparatively  very  short 
and  always  appressed  to  the  part  bearing  them,  while  in  the  domestic 
clover  they  are  numerous,  in  young  plants  matted  {see  PI.  II,  fig.  2), 
and  extend  at  right  angles  from  the  organ  on  which  they  are  borne. 
LATEB  OBSEBVATIONS. 

Notes  taken  during  May  and  June  of  1906  on  the  plats  in  Nebraska 
and  North  Dakota,  now  in  their  third  year,  tend  to  confirm  the  obser- 
vations recorded  for  all  stations  during  the  growing  season  of  1905, 
In  only  one  case  was  the  seed  production  of  clover  No.  16  satisfactory 
under  the  method  of  taking  two  full  crops.  This  was  in  southern 
Indiana,  where  its  yield  was  fully  up  to  the  average  for  other  varieties. 
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At  Carlton,  Oreg.,  on  Mr.  F.  J.  Caniield's  farm,  another  late  Russian 
strain,  resembling  No.  16  in  many  respects,  gave  a  very  satisfactory 
yield  of  seed.  In  this  case  only  one  crop,  the  seed  crop,  was  har- 
vested, the  field  having  previously  been  pastured  quite  closely  with 
hogs  and  sheep  until  early  summer.  Although  cut  at  the  same  time 
as  the  earlier  strains,  the  late  Russian  form  indicated  such  promising 
yielding  qualities  as  to  insure  a  large  crop  of  seed  with  proper  handling. 
The  need  for  having  all  strains  ready  to  hull  at  the  same  time  made 
necessary  the  too  early  cutting  of  this  strain,  which  was  obtained  from 
Ufa  and  has  been  previously  referred  to  in  connection  with  the  experi- 
ment in  Ontario. 

From  the  observations  made  on  the  seed  production  of  clover  No. 
16,  it  is  evident  that  the  chief  obstacle  to  the  successful  introduction 
of  the  new  variety  into  commercial  culture  rests  on  the  fact  that  seed 
true  to  type  will  be  difficult  to  secure,  and  when  it  has  been  secured  it 
will  require  some  time  before  a  sufficient  quantity  will  have  been 
propagated  to  sow  any  considerable  area.  For  this  reason  it  is  sug- 
gested that  growers  securing  seed  of  this  variety  from  any  source 
whatever  should  devote  the  greater  part  of  their  field  to  seed  produc- 
tion. On  account  of  its  lateness  it  may  not  be  possible,  except  in 
southern  parts  of  the  clover  region,  where  the  seasons  are  long,  to 
secure  both  a  hay  and  a  seed  crop  in  any  one  year.  Therefore  growers 
in  the  North  and  Northwest  are  advised  not  to  attempt  to  secure  two 
full  crops,  but  rather  to  mow  a  light  crop  of  hay  late  in  May— say, 
between  May  20  and  June  I— and  then  allow  the  field  to  go  to  seed.  In 
sections  where  the  practice  of  pasturing  is  permissible  it  may  prove 
more  profitable  to  pasture  the  fields  until  about  May  25  instead  of 
taking  off  an  early  cutting.  The  date  of  this  cutting  or  of  the  pastur- 
ing will  of  course  vary  in  different  sections. 

On  account  of  the  persistence  of  the  leaves  and  the  general  chai'ac- 
ter  of  plant,  the  straw  that  remains  after  hulling  clover  No.  16  should 
furnish  considerably  more  feed  than  that  of  the  hairj'  type  of  clover. 

The  fact  that  the  seedlings  of  the  new  clover  are  almost  absolutely  . 
free  from  hairiness  may  prove  a  help  in  determining  the  genuineness 
of  any  sample.  Where  sp^d  is  purchased  long  enough  in  advance  of 
seeding  to  make  it  possible,  the  germination  test  could  be  prolonged  in 
pots  for  thirty  days  with  a  view  to  examining  the  seedlings.  By  this 
time  the  ordinary  clovers  are  very  hairy,  while  No.  16  remains  almost 
perfectly  smooth. 

The  Department  of  Agriculture  is  making  an  effort  to  secure  a  new 
importation  from  the  same  source  as  the  original  seed  used  in  these 
experiments.  This  seed  when  obtained  will  be  planted  for  the  most 
part  in  large  fields  in  order  to  secure  a  supply  for  use  in  distribution 
and  for  experimental  work. 
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A  Teiy  interesting  fact  in  connection  with  the  S-year-old  plats 
of  the  Orel  clover,  indicating  either  unusual  cold-resisting  qualities  or 
a  tendency  to  become  perennial,  was  noted  both  at  Fargo,  N.  Bak.,  and 
at  Oakland,  Nebr.  In  both  of  these  cases  the  new  type  has  the  best 
stand  remaining  of  all  the  20  or  21  atraiQs  used  in  the  experiment;  in 
fact,  at  Oakland,  No.  16  is  the  only  plat  on  the  field  that  has  a  full 
stand. 

In  a  report  dated  June  25,  1906,  just  received  from  Mr,  John  P. 
Young,  he  states  that  with  the  exception  of  Russian  clover  No.  16  all 
of  the  plats  have  but  a  light  sprinkling  of  plants  from  the  old  seed,  and 
he  is  of  the  opinion  that  the  majority  of  these  were  produced  from  seed 
matured  in  the  autumn  of  the  seeding  year  1904.  On  a  large  portion 
of  the  field  not  more  than  one  or  two  plants  appear  on  10  square  feet  of 
ground.  Returning  ^ain  to  the  Orel  clover,  Mr.  Young  refers  to  ita 
upright  habit,  abundant  foliage,  soft  velvety  texture,  and  the  prefer- 
ence that  cattle  show  for  it,  and  states  that  "  it  is  the  only  strain  on 
the  whole  field  that  has  a  full  stand  from  the  first  seeding. " 

This  tendency'to  become  perennial,  the  absence  of  hairiness,  and  the 
other  desirable  qualities  mentioned  by  Mr.  Ynung  continue  to  distin- 
guish the  new  form  from  the  ordinary  type  of  red  clover  now  in  use. 


Red  clover,  on  account  of  its  great  value  as  a  forage  plant  and 
because  of  its  power  of  renewing  and  maintaining  the  fertility  of  the 
soil,  is  one  of  the  most  important  crop  plants  of  modem  agriculture. 

In  the  course  of  an  extensive  experiment  with  seed  from  different 
sources  there  appeared  a  variety,  hitherto  not  used  in  the  United 
States,  possessing  certain  advantageous  qualities  which  make  it  desir- 
able to  introduce  it  into  American  farming. 

The  seed  of  this  variety  was  secured  from  the  "Black  Earth"  region 
in  the  eastern  part  of  the  Orel  government  of  Russia.  The  soil  and 
climate  of  this  section  resemble  strikingly  those  of  our  own  north- 
western prairie  country,  particularly  Nebraska,  Minnesota,  and  the 
Dakotas. 

This  variety  is  distinguished  by  the  dustlessness  of  its  hay,  due  to 
almost  complete  absence  of  hairiness  from  all  parts  of  the  plant,  by  its 
heavy  yields  for  the  first  crop,  by  its  leafiness  and  the  persistence  of 
the  basal  leaves,  by  the  succulence  of  the  stems,  which  improves 
greatly  the  quality  of  the  hay  and  reduces  the  waste  due  to  woody, 
uneatable  portions,  by  greater  palatability  than  hay  from  domestic 
seed,  and  by  the  fact  that  it  comes  to  proper  maturity  for  harvesting 
from  ten  days  to  two  weeks  later  than  the  ordinary  American  red 
clover. 
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Except  in  certain  sections  and  for  certain  purposes  this  variety  Is 
not  recommended  for  supplanting  domestic  red  clover,  but  rather  for 
supplementing  the  latter. 

Although  the  hairless  Orel  clover  can  be  readily  distinguished  from 
the  American  form  on  the  field,  there  is  no  apparent  di£ference  in  the 
seed.  The  Department  of  Agriculture  has  at  the  present  time  no  seed 
for  general  distribution,  the  supply  on  hand  being  sufficient  only  for 
purposes  of  experimental  propagation. 

Before  purchasing  seed  from  foreign  sources,  purporting  to  be  of 
this  variety,  farmers  are  ui^ed  to  take  special  precautions  against  the 
introduction  of  dangerous  weed  pests  and  to  assure  themselves  as  far 
as  possible  as  to  the  genuineness  of  the  seed. 
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PlATB  I.  FrontUfnea.  Fig.  1. — Plant  of  hairless  Orelcbvir,  almoet  mature.  Fig.  2. — 
Mature  plaDt  of  American  red  clover. 

A  portion  of  the  plant  from  which  figure  1  waa  made  has  been  deposited  in  the 
United  States  National  Herbarium  (No.  409983)  as  a  tjpe  specimen  of  TryHinm 
■pmttrtte  yax.frAiosam.  Formalin  material  from  the  same  plant  is  preeeived  in  the 
Laboratory  of  Plant  Life  History. 

■piaTE  II.  Fig.  1. — Stems,  stipules,  and  bases  of  petidea  of  American  and  of  hairless  Orel 
clover  (11  times  natural  size).  Fig.  2. — Young  plants  of  hairless  Orel  clover  and 
American  red  clover,  showing  smooth  and  hairy  types  (live-ei^ths  natural  size). 

Hio  photographs  from  which  Plates  I  and  II  were  made  are  of  seventeeit-moDths- 
<AA  plants  of  the  second  crop,  grown  on  the  famt  of  the  Minnesota  Experiment 
StaUon,  at  St.  Anthony  Perk. 

Plat%III.  Fig.  1. — Large  plats  used  in  clover  experiments.  North  Dakota  Agricultural 
College,  Agricultural  College,  N.  Dak.  (Nt^tive  by  O.  O.  Churchill,)  Fig.  2.— Small 
plats  used  in  experimental  work,  Ontario  Agricultural  College  and  Experiment  Station, 
Guelph,  Ontario,     (nkotograph  furnished  by  Prof.  C.  A.  Zavits.) 
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(Continued  Iram  page  2  o(  eoror,] 
.No.  43.  JapttiMee  Bamboos.     1903.     Price,  10  centa. 

44.  The  Bittn-  Hot  of  Applca.     1903.    Price,  19  centa. 

45.  Pbvilological  R&le  of  Miuoral  Nutrients  in  Plants.     1903.     Price,  5  cents. 

46.  Propapaiion  of  Tropical  Fniit  Trees,  etc,     1903.     Price,  10  cents.  , 

47.  T!ieDc8cri(ft.ionofWheBtVariplii!».     1903.     Price,  10  centa.  '■, 

48.  The  A iipl/mG>Id  Storage;    1903.     Price,  Ifi  cenO. 

49.  Culture  of  Ihe  Central  American  Rubber  Tre?.     1903.     Price,  25  cants. 

50.  Wild  Rice:  Its  ITscs  and  PropBg»tion.     1903.     Price,  10' cents. 

51.  l>lisce1lKneiiaB .Papera.  I.  The  WUt  Disease  of  Tobacco  and  lu  Control.  II.  The 

Work  of  the  Comniunity  Demotal ration  Farm  it  Terrell,  Tex.  UI.  Fruit 
Trees  Fruwn  in  1S04.  IV.  THb  Cultivation  of  the  A<istralian  Wattle.  V. 
Lecal  and  CuHtcmarv  WeizblA  per  Bushel  of  Seeds.  VI.  GtJdeit  Seal.  1(05. 
Price,  5  cents.  "  ' 

52.  Witber-Tip  and  Other  Diseases  of  Citrus  Trees  and  Fruits  Cauwd  by  Colleto- 

trichum  Giceosporioides.     1904.     Price,  15  rents. 

53.  The  Date  Palm.    1904.     Price.  20  cents. 

54.  Persian  Oult  Dates.     1905.     Pricp,  10  cent*. 

65.  The  Dt)-  Hot  of  Potatoes.     1S04.     Price,  10  cents. 

56.  Nomenclature  of  tbe  Apple.     1905.     Price,  30  cents, 

,57.  Methods  Uned  for  Controlling  Snnd-Dunes.     1904.     Price,  10  cents. 

58.  The  Vitality  and  Germinatbn  uS  Seeds.     1904.     Price,  10  cents, 

56,  Pasture,  Meadow,  wid  Foragp  Crops  in  Nebraska,    ,1904,     Price,  10  cents. 

60.  A  Soft  Rot  of  tlie  Calla  Lily.     I«>4.     Price,  10  cvnts. 

61.  llie  Avocado  in  Florida.     190i.     Price,  5  cents.  , 

62.  Notes  on  Epyptian  Agriculture.     1904.     Price,  10  cents. 

63.  In\eati)^tionsorBusts.     1904.    Price,  10  cents. 

04.  A  Method  of  Destixiying  or  Preventing  the  Growth  of  Algte  and  Certain  Pathogenic 
Bacteria  in  Water  Supplies.     1904.     Pr»ce,  5  cents.    , 

65.  Reclamation  of  Cape  Cod  Sand  Duces.     1S04.     Price,  10  cents. 

66.  Seeds  and  Plants  liiiportpd.     Invcntorv  No.  10. "  1905.     Price,  20  cents. 

67.  Kanse  Investigations  in  Arizona.     1904.     Price,  15  cents. 

68.  North  American  Species  of  Agrostis.     1905,     Price,  10  centa. 

69.  American  Varieties  of  Lettuce.     I(;04,     Price,  15  cents. 

70.  The  Commercial  Status  of  Durum  Wheat.     1904.     Price,  10  cents. 

71.  Soil  Inoculation  for  Lej^mes.     1905.     Price,  16  cents. 

72.  Miscellaneous  Papers:  1.  Cultivation  of  Wheat  itf  Pertnaneol.  Alfalfa  Fields, 

II.  The  Saltwater  Limits  of  Wild  Rice.  III.  Exlei-niination  of  Johnson 
OrBRs.  IV.  Inoculation  of  SwI  with  Nitrogen- Fixing  Bacteria.  1S05.  Price, 
5  cents. 

73.  The  Development  of  Single-Oeim  Beet  Seed.     1905.     Price,  10  cents. 

74.  Prickly  Pe»r  and  Other  Cacti  as  Food  loi-  Slock.     1905.     Price,  5  ccnls. 

75.  Range  Management  in  the  State  of  Wa^iington.     1905.     Price.  5  centa. 

76.  Copper  as  an  Algicide  and  Disinfectant  in  ^Valer  Supplies.     1905.     Price,  5cents. 

77.  The  Avocado,  a  Salad  Fiuit  from  the  Tiupica.     1905.     Price,  5  cents. 

78.  Improving  the  Quarny  of  Wheat.     1905.     Price,  10  cents. 

79.  The  Variability  of  Wheat  Varieties  in  Resistance  to  Tosic  Salts.     1905.     Price, 

80.  Agricultural  Explorations  in  Algeria.     1905.     Price,  5  cents. 

81.  Evolution  of  Cellular  Structures.     1905.     Price,  5  cents. 

82.  Grasa  Idnda  of  the  South  Alaska  Coast.     1005.     Price,  10  centa. 

83.  The  Vitality  of  Buried  Secdt.     1905.     Pric«,  5  cents. 

84.  The  Seeds  uf  the  Blucgrasscs.     1905.     Price,  5  cents. 

85.  TTie  Principles  of  Mushroom  Growing.     IG05.     Pi'ice,  5  cents, 

86.  A(rriculttii'e  without  Irrigation  id  the  Sahara  Desert.     1905.     Price,  5  cents. 

87.  Disease  Resistance  of  Potatoes.     1905.     Price,  5  cents. 

88.  Wecvil-Resistina  Adaptations  of  the  Cotton  Plant.     1006.     Price,  10  cents. 

89.  Wild  Medicinal  Plants  of  the  United  Slates.     1900.     Price.  6  centa. 

90.  Miscellaneous  Papers;  I.  The  Stoiafjc  and  Germination  of  Wild  Kioi.  Seed.     li. 

The  Crown-Gall  ajid  Hairy-Root  Diseases  of  the  Ajiple  Tree.  Ill,  PepiR-rmint. 
IV,  TTia  Poisonous  Action  of  Johnson  Grass.     1906.     Price,  5  cents. 

91.  Varieties  of  Tobsceo  Seed  Distributed,  etc,     190C.     Price,  5  cents. 

92.  Date  Varieties  and  Date  Culturn  in  Tunis.     1900.     Price,  25  ceiits- 

93.  The  Control  of  Apple  Bitter  Rot.     190fi.     Price,  10  cents. 

94.  Farm  Practice  with  ForageCropa  in  Western  Oregon,  etc.  '  I'JOC.     Price,  lOceiita. 
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LETTER  OF  TRANSMinAL 


U-  S-  Department  of  Aghicoltdbe, 

Bureau  of  Plant  iNonsTHY, 

Office  of  the  Chief, 
Washington,  D.  C,  September  2S,  1906. 
Sih:  I  have  the  honor  to  transmit  herewith  a  paper  on  "  Tobacco 
Breeding,"  by  Messrs.  A.  D.  Shamel  and  W.  W.  Cobey,  of  the  Plant 
Breeding  Investigations  of  this  Bureau,  and  would  recommend 
its  publication  as  Bulletin  No.  96  of  the  Bureau  series. 

The  tobacco- breeding  work  of  the  Bureau  of  Plant  Industry  has 
now  been  under  way  for  several  years,  and  results  have  been  obtained 
which  have  attracted  widespread  attention  and  proved  of  very 
great  value  to  practical  tobacco  growers.  This  bulletin  is  intended 
to  summarize  tlie  results  secured  up  to  date  and  to  place  the 
knowledge  obtained  before  growers  in  such  a  form  that  they  will 
be  able  to  understand  it  and  apply  it  in  the  practical  work  of  im- 
proving their  crops.  The  experiments  have  shown  that  tobacco  can 
be  improved  in  many  important  ways,  and  the  methods  by  which 
such  improvements  can  be  produced  are  here  described  in  detail. 
The  Illustrations  form  a  very  important  part  of  the  publication 
and  are  necessary  to  enable  the  grower  to  understand  clearly  the 
character  and  improvements  discussed  in  the  text  of  the  bulletin. 
Respectfully, 


Hon.  James  Wilson, 

Secretary  of  Agriculture. 


B.  T.  Galloway, 

Chief  of  Bureau. 
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ILLUSTRATIONS. 


Platb  1.  Elg.  1. — Connecticut  Cuban  tobacco  plants  raised  in  1903  from  unse- 
lected  freahly  imported  seed,  showing  i^enerally  undesirable  types. 
Fig.  2. — Crop  of  Connecticut  Cuban  tobacco  plants  r^sed  in  1906 
from  seed  saved  from  best  plants  selected  from  the  field  shown  in 

figure  1,  showing  uniformly  a  desirable  type 

II.  Fig.  1. — Type  of  Connecticut  Cuban  tobacco  plants  saved  for  seed 
production.     Fig.  2. — The  pri^enj  of  a  single  parent  plant  of 

Connecticut  Cuban  tobacco  raised  from  seed  saved  under  bag 

in.  Two  types  of  Connecticut  Cuban  tobacco  which  have  been  inbred 
for  three  years,  showing  the  value  of  the  practise  of  inbreeding  in 

IV.  Two  rows  of  Connecticut  Sumatra  tobacco  showing  variation  in  type. 
Bow  on  right,  Greenleaf  type;  row  on  left,  Sumatra  type 


ILLUSTBATIONS. 


Plate  V.  Two  tobacco  plants  of  same  a^  ahowiug  variability  in  the  produc- 
tion of  Buckere 

VI.  Fig.  1. — Four  tot»«M>  plants  of  the  eame  age  ehowing  variation  in 
time  of  maturity.  Fig.  2. — Two  rows  of  Connecticut  Broadleaf 
tobacco  ahowing  the  posaibiHty  of  the  production  of  early  straina. 
Row  on  right  raised  from  the  seed  of  au  early  plant,  and  row  on 

left  from  aeed  of  a  plant  maturing  at  the  usual  time 

VII.  Two  rowB  of  Connecticut  Sumatra  tobacco  grown  under  uniform 
conditions.  Row  on  right,  poor  burning  type;  row  on  left,  per- 
fect burning  typo 

VIII.  Two  rows  of  Conoecticut  Sumatra  tobacco  showing  variability  in 
type.  Bow  on  right,  Belgian  type;  row  on  left,  Crumple  type... 
IX.  Fig.  1. — Two  rows  of  tobacco  plants  showing  the  reeults  of  the  use 
of  heavy  and  light  tobacco  seed.  Row  on  left,  raised  from  heavy 
seed;  row  on  right,  from  light  seed.  Fig.  2. — A  row  of  Connecticut 
Sumatra  plants  affected  with  wilt  in  comparison  with  a  row  of 

plants  of  the  same  variety  grown  from  reeistant  seed 

X.  Two  rows  of  Cooley  Hybrid  tobacco  grown  under  ehade 


h.    1.  Belgian  type  of  Connecticut  Sumatra  tobarco  plant 

2.  Typical  leaf  of  Belgian  type  ol  tobacco 

3.  Diagrammatic  sketch  of  tobacco  flower 

4.  Three  tobacco  flowers  at  proper  stage  for  emasculation,  and  the 

aciaaors  and  forceps  used  in  emasculating  flowers 

6.  Diagrams  showing  the  superiority  of  broad  over  narrow  leaves  for 
cigar-wrapper  purposes 

6.  Tobacco  seed  plant  at  proper  stage  of  maturity  for  the  application  of 

a  paper  bag 

7.  Tobacco  seed  plant  showing  arrangement  of  a  paper  bag  for  the  pn>- 

t«ctioa  of  the  flowers  from  cross-fertilization 

8.  Tobacco  seed  separator 

9.  Typical  plant  of  Uncle  Sam  Sumatra  tobacco 

10.  Typical  leaf  of  Uncle  Sam  Sumatra  tobacco 

11.  TypitaJ  plant  of  the  Cooley  Hybrid  tobacco 

12.  Typical  leaf  of  the  Cooley  Hybrid  tobacco 

13.  Typical  plant  of  the  Brewer  Hybrid  tobacco 

14.  Typical  leaf  of  the  Brewer  Hybrid  tobacco 
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uttbosuctios. 

The  growing  importance  of  the  tobacco  industry  may  be  realized 
from  a  brief  summary  of  the  estimates  of  the  value  of  the  crop  in  the 
United  States  in  the  season  of  1906.  About  796,099  acres  of  tobacco 
were  grown,  producing  an  average  yield  of  857,2  pounds  to  the  acre, 
or  a  total  of  682,428,580  pounds.  The  average  value  of  the  crop  was 
10.0  cents  a  pound,  or  a  total  of  about  $68,232,647.  While  it  is 
almost  impossible  to  comprehend  the  magnitude  of  the  value  of  the 
manufactured  products  of  tobacco,  a  glance  at  the  total  figures  may 
convey  some  idea  of  the  development  of  this  great  and  distinctively 
American  industry.  In  1900  the  total  value  of  the  manufactured 
products  of  tobacco  was  $283,070,546.  These  products  may  be  divided 
into  three  general  classes,  of  which  the  values  were  as  follows :  Cigars 
and  cigarettes,  $160,223,152;  chewing,  smoking,  and  snuff  products 
$103,754,362;  stemmed  and  rehandled  tobacco,  $19,099,032.  In  the 
manufacture  of  these  products  142,277  people  were  employed,  who 
earned  a  total  wage  of  $49,852,484.  In  addition  to  the  tobacco  grown 
in  the  United  States  there  was  imported  into  the  United  States  in  the 
year  ended  June  30,  1906,  $4,143,192  worth  of  tobacco  in  a  manufac- 
tured condition-  and  $22,447,514  worth  of  unmanufactured  prod- 
ucts, making  the  total  value  of  the  importations  during  this  period 
$26,590,706.  During  the  same  time  the  exports  of  manufactured 
tobacco  were  valued  at  $5,410,480,  and  of  unmanufactured  tobacco 
at  $28,808,367.  In  1891  the  tobacco  industry  furnished  almost 
$50,000,000  revenue  to  the  Federal  Government,  and  the  revenue  from 
this  source  now  amounts  to  about  one-ei^th  of  the  Government's 
total  net  receipts. 

The  United  States  now  grows  by  far  the  largest  quantity  of  tobacco 
produced  by  any  country  in  the  world.  While  tobacco  was  grown  by 
the  first  settlers  in  the  colonies  and  was  one  of  their  principal  cash 
crops,  the  extensive  development  of  this  industry  has  been  a  matter  of 
comparatively  recent  years.  The  introduction  of  tobacco  into  the 
different  sections  of  the  United  States,  with  their  widely  varying 
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conditions  of  soil  and  climate,  has  resulted  in  the  production  of  types 
adapted  to  the  soils  and  conditions  of  these  sections,  as  well  as  supply- 
ing a  product  for  the  varied  manufactures  now  demanded  by  the 
consumers  of  tobacco.  Improvements  in  methods  of  culture,  curing, 
and  fermentation  have  resulted  in  the  production  of  tobacco  having 
an  increased  value,  but  the  most  important  factor  in  the  development 
of  more  valuable  tobaccos  has  been  the  production  of  improved 
varieties  by  seed  selection  and  breeding.  The  production  of  these 
improved  varieties  adapted  to  local  soil  and  climatic  conditions  has 
made  possible  the  rapid  development  of  the  industry  and  enabled  the 
United  States  in  a  comparatively  short  time  to  rank  as  the  foremost 
tobacco -producing  country  in  the  world. 

The  prosperity  of  the  tobacco  industry  as  a  whole  and  of  the 
growers  in  particular  depends  on  the  development  of  improved 
varieties  of  tobacco  adapted  to.  the  demands  of  manufacturers  and 
consumers.  There  is  no  crop  which  responds  so  readily  to  breeding  as 
tobacco,  as  has  been  proved  by  the  experiments  of  the  writers,  and  it 
is  further  true  that  without  careful  selection  and  breeding  there  is 
no  crop  which  so  quickly  deteriorates  in  yield  and  quality.  The 
extent  of  the  areas  in  the  United  States  in  which  the  conditions  of 
soil  and  climate  are  suitable  to  tobacco  culture  is  almost  unlimited, 
so  that  it  seems  possible  that  by  giving  attention  to  the  production  of 
varieties  adapted  to  those  conditions  this  country  can  continue  to 
produce  an  increasingly  large  yield  of  valuable  tobaccos. 

The  experiments  of  the  writers  have  shown  that  it  is  possible  to 
increase  the  yield  and  improve  the  quality  of  the  crop  by  seed  selec- 
tion and  breeding.  The  methods  of  breeding  worked  out  in  the 
course  of  these  experiments  are  simple  and  practical  and  can  be 
carried  out  by  every  grower  with  little  or  no  extra  cost  in  the  pro- 
duction of  the  crop.  The  fact  that  tobacco  is  perfectly  self-fertile 
and  that  self -fertilized  seed  produces  more  uniform  and  better 
developed  plants  than  seed  resulting  from  cross-fertilization  within 
the  variety  makes  it  possible  by  the  adoption  of  proper  methods  of 
saving  seed  to  make  rapid  progress  in  the  improvement  of  the  crop. 
Improvement  in  the  shape,  size,  and  quality  of  leaves  or  increase 
in  the  number  of  leaves  "home  by  the  individual  plants,  all  of 
which  can  be  attained  by  breeding,  means  increased  profits  to  the 
growers  and  manufacturers,  and  therefore  is  of  vital  interest  to  all 
who  are  interested  in  the  production,  manufacture,  and  consump- 
tion of  this  crop. 

The  production  of  new  varieties  of  tobacco  by  hybridization  and 
selection  is  a  most  important  phase  of  tobacco  breeding.  The  new 
hybrids  of  native  New  England  varieties  with  standard  foreign- 
grown  varieties,  combining  certain  valuable  characters  of  both  par- 
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ents,  described  in  this  bulletin,  are  good  illustrations  of  the  uae  of 
breeding  in  the  improvement  of  the  tobacco  crop.  The  making 
and  testing  of  hybrids  are  matters  of  experiment  and  require  con- 
siderable time  and  expense,  but  experience  has  shown  that  the 
results  justify  the  necessary  expenditure. 

The  production  of  improved  breeds  of  live  stock  and  varieties  of 
fruits  and  cereals,  in  fact,  of  all  crops,  might  be  cited  to  prove  the 
importance  of  applying  the  principles  of  breeding  to  the  tobacco 
crop.  It  is  only  recently  that  systematic  breeding  experiments  have 
been  undertaken.  It  is  hoped  that  the  results  of  the  experiments 
cited  in  this  bulletin  will  serve  as  a  means  of  creating  general  inter- 
est in  this  subject  and  of  inducing  investigators,  breeders,  and  grow- 
ers to  turn  their  attention  to  the  further  improvement  of  their  crops. 

Tobacco  growers  in  the  sections  where  these  experiments  have 
been  carried  on  have  generally  adopted  the  improved  methods  o£ 
baling  carefully  selected  seed  plants  and  of  separating  the  seed, 
and  they  are  using  the  improved  varieties  of  tobacco  produced  in 
the  course  of  these  investigations.  In  most  of  these  districts  cer- 
tain men  have  become  interested  in  the  careful  and  systematic  breed- 
.  ing  of  tobacco. 

THE  aKEAT  VASXJLBILITZ  OF  TOBACCO  PIJUTTa 

Under  the  intensive  system  of  cultivation  necessary  for  the  pro- 
duction of  profitable  crops  of  tobacco,  the  condition  of  the  soil, 
the  fertilization,  and  the  cultivation  are  fairly  uniform  so  far  as 
individual  fields  are  concerned.  In  those  tobacco-growing  sections 
where  the  best  grades  are  produced  it  is  a  common  practise  to  grow 
tobacco  year  after  year  on  the  same  field  without  rotation,  instances 
being  known  where  more  than  fifty  consecutive  crops  have  been  pro- 
duced on  the  same  field.  This  system  of  cropping  enables  the  grow- 
ers to  become  thoroly  familiar  with  the  character  of  the  soil  in  all 
sections  of  the  fields,  so  that  any  inequality  in  fertility  can  be  reme- 
died by  the  judicious  application  of  manures  or  commercial  fertili- 
zers, or  by  methods  of  cultivation.  Notwithstanding  these  favorable 
circumstances  for  the  production  of  uniform  plants,  a  careful  study 
of  the  plants  in  these  fields  reveals  a  great  lack  of  uniformity  as 
regards  all  characters.  This  lack  of  uniformity  is  particularly 
noticeable  with  respect  to  the  variation  in  number,  size,  venation, 
shape,  and  habit  of  growth  of  the  leaves  borne  by  individual  plants, 
the  time  of  ripening  of  the  leaves  on  the  same  plant  and  on  different 
plants,  the  number  and  size  of  the  suckers,  and  the  structure  and 
arrangement  of  the  flowers  and  flower  heads.  From  the  practical 
standpoint,  there  is  no  more  important  problem  in  tobacco  culture 
than  the  production  of  uniform  crops.    A  lack  of  uniformity  in  the 
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crop  not  only  results  in  a  low  yield,  as  a  whole,  and  more  especially 
of  the  best  and  most  profitable  grades  of  the  cured  and  fermented 
product,  but  also  increases  the  cost  of  sorting  out  the  different 
types  of  leaves  into  their  respective  grades  for  market,  the  expense 
of  which  must  be  borne  directly  or  indirectly  by  the  grower. 

The  principal  cause  of  the  lack  of  uniformity  in  tobacco  is  cross- 
fertilization.  In  tobacco,  as  in  all  other  crops,  seed  resulting  from 
cross- fertilization  produces  many  plants*  unlike  either  parent.  There- 
fore such  seed  is  undesirable  for  the  general  planting  of  a  crop 
where  uniformity  is  so  important  a  factor.  Where  the  tobacco  seed 
plants  are  grown  without  protection  from  cross-fertilization  some 
of  the  flowers  are  cross-fertilized  by  insects  or  other  agencies.  De- 
sirable plants  may  thus  be  crossed  with  undesirable  plants  in  the 
same  field  or  in  adjoining  fields,  and  the  plants  grown  from  the  seed 
thus  produced  are  usually  extremely  variable,  some  of  them  resem- 
bling the  desirable  plants  from  which  the  seed  was  harvested,  others 
resembling  the  inferior  plants  from  which  the  pollen  was  carried 
for  crossing,  while  the  remainder  are  of  an  intermediate  type,  un- 
suited  to  the  purpose  for  which  the  crop  is  grown,  and  therefore 
causing  a  loss  to  the  grower.  The  writers  have  observed  number- 
less cases  in  different  tobacco-growing  sections  where  several  dis- 
tinct and  worthless  new  types  appeared  in  the  fields,  the  plants  of 
which  were  grown  from  carefully  selected  seed.  These  undesirable 
types  could  only  be  accounted  for  by  the  accidental  crossing  of  the 
seed  plants  the  year  preceding  or  at  some  previous  time.  The  cross- 
ing of  individual  plants  of  the  same  strain,  even  if  both  are  desirable 
plants,  results  in  undesirable  variations,  many  of  which  are  appar- 
ently reversions  to  earlier  and  unimproved  types  of  tobacco. 

In  those  varieties  of  tobacco  in  which  the  buds  are  removed  long 
before  the  flowers  open  on  all  of  the  plants  except  those  saved  for 
seed  production,  or  where  early  topping  is  practised,  the  opportunity 
for  the  crossing  of  the  flowers  borne  by  the  seed  plants  with  other 
plants  in  the  same  field  is  almost  wholly  limited  to  the  seed  plants. 
However,  it  frequently  occurs  that  late  or  diseased  plants,  or  pos- 
sibly sucker  branches  that  have  been  overlookt,  develop  flowers 
which  open  at  just  the  right  time  to  allow  insects  to  carry  the  pollen 
from  these  flowers  to  the  seed  plants  and  thus  effect  cross-fertiliza- 
tion. There  is  little  doubt  that  many  of  the  plants  of  irregular  and 
unusual  types  are  produced  as  a  result  of  this  kind  of  cross-fertiliza- 
tion. 

An  important  cause  of  variation  in  tobacco  plants  is  the  use  of 
immature  seed.  Many  growers  cut  off  or  harvest  the  seed  heads 
before  all  of  the  seed  pods  have  turned  brown;  hence,  before  ma- 
turity.    The  writers  have  observed  hundreds  of  instances  where  the 
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seed  plants  have  been  cut  off  while  many  of  the  flowers  were  still  in 
bloom.  On  such  seed  heads  seed  pods  in  all  stages  of  maturity  can 
be  found.  Some  of  the  pods  are  fully  ripe  and  contain  mature  seed, 
while  others  have  not  fully  developed.  Much  of  the  seed  is  imma- 
ture and  contains  little  food  for  the  nourishment  of  the  plantlet. 
These  seed  heads  are  frequently  thrashed  out  with  a  flail  or  the  pods 
are  crushed  by  the  hands  in  order  to  shell  out  the  seed.  In  this  way 
the  immature  seed  is  mixt  with  the  ripe  seed  sown  in  the  seed 
beds.  In  the  seed  beds  the  immature  seed  frequently  sprouts  earlier 
than  the  mature  seed,  and  the  early  seedlings  grown  from  such  seed 
are  naturally  used  for  transplanting  in  the  field.  Such  plants  have 
a  great  tendency  to  vary,  in  some  cases  being  very  early,  and  as  a 
rule  having  leaves  that  are  small,  coarse,  and  wholly  undesirable  for 
any  purpose.  These  weak,  immature  tobacco  seeds,  according  to 
careful  and  extensive  observations  by  the  writers,  produce  plants 
which  are  more  subject  to  certain  diseases,  particularly  the  mosaic 
disease,  than  are  plants  grown  from  mature  seed. 

The  excess  of  plant  food  in  the  soil  where  heavy  applications  of 
barnyard  manure  and  commercial  fertilizers  are  used  is  usually 
thought  to  produce  variations  in  the  plants.  This  variation  is  usually 
shown  by  an  increase  in  the  size  of  the  leaves,  which  is  generally 
correlated  with  changes  in  color,  flavor,  and  other  characters.  In 
these  cases  there  is  usually  a  tendency  for  the  type  of  plant  to  break 
up,  so  that  the  uniformity  of  the  crop  is  disturbed.  Where  it  is 
necessary  to  use  large  quantities  of  fertilizers  in  the  growing  of  a 
profitable  crop,  the  inclination  to  variation  induced  by  this  intensive 
system  of  cultivation  must  be  controlled  by  the  most  rigid  selection 
of  seed  from  the  type  of  plants  best  adapted  for  the  purpose  for 
which  the  tobacco  is  grown. 

The  change  of  soil  and  climatic  conditions,  particularly  the  taking 
of  tobacco  seed  from  southern  or  tropical  conditions  to  the  north, 
is  a  fertile  source  of  variations  in  tobacco.  The  fixation  of  a  uniform 
type  in  this  case  requires  several  years  of  acclimatization,  supple- 
mented by  selection  of  seed  from  the  desirable  plants. 

In  the  production  of  improved  varieties  of  tobacco  by  breeding,  va- 
riation in  type  can  be  secured  by  crossing,  and  by  continued  saving  of 
self-fertilized  seeds  from  plants  most  nearly  reaching  the  growers' 
ideal  of  perfect  plants  uniform  types  can  be  fixt.  Growers  will  fre- 
quently find  plants  that  are  markedly  better  than  the  rest  of  tlie  plants 
in  the  field,  so  that  by  selecting  these  desirable  variations  a  steady  im- 
provement in  the  yield  and  quality  of  the  crop  can  be  effected.  Vari- 
ation, therefore,  is  a  basis  for  selection  in  an  experimental  way,  but 
in  practise  every  effort  must  be  put  forth  in  order  to  secure  uni- 
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formity  of  the  plants  in  the  field  and  thus  produce  the  most  profit- 
able crops. 

The  variations  in  tobacco  plants  may  be  divided  into  two  general 
classes^ — variation  in  type  and  individual  variability  within  the  type. 
The  causes  of  the  variations  in  type,  or  striking  variations,  include 
crossing  and  change  of  soil  and  climatic  conditions,  particularly  the 
change  of  seed  from  the  Tropics  to  temperate  regions.  The  causes 
of  individual  variations  within  the  type  include  the  fortuitous  va- 
riations or  inherent  tendency  to  variability,  methods  of  soil  fertili- 
zation and  cultivation,  maturity  of  seed,  and  various  local  conditions. 
With  an  understanding  of  these  conditions  the  grower  can  to  a  great 
extent  control  the  degree  of  variability  by  methods  of  saving  seed, 
systems  of  cultivation,  and  other  practical  methods  of  culture. 

THE   IHTSODncnON  AH]>  ACCLIMATIZATION    OF   VASIETIES. 

The  introduction  of  the  seed  of  standard  foreign-grown  varieties 
of  tobacco  has  been  the  source  of  increased  wealth  and  prosperity 
in  certain  tobacco  districts  of  the  United  States.  In  other  regions 
such  importations  have  resulted  in  great  financial  loss  to  the  grow- 
ers, which  in  most  cases  has  been  due  to  a  lack  of  knowledge  of  the 
effect  of  the  change  of  soil  and  climatic  conditions  on  the  particular 
type  of  tobacco  grown.  The  writers  have  had  an  unusual  opportu- 
nity in  the  course  of  their  work  to  observe  the  behavior  of  crops 
grown  in  different  tobacco-growing  sections  from  import«d  seed,  and 
have  conducted  extensive  experiments  in  taking  seed  from  one  dis- 
trict to  another,  with  a  view  to  securing  definite  information  on 
this  subject  for  the  benefit  of  the  growers.  The  results  of  these 
observations  are  pre.sented  here  for  the  guidance  of  tobacco  growers 
who  desire  to  use  foreign-grown  seed  or  who  wish  to  change  their 
seed. 

The  western  Florida  and  southern  Georgia  Sumatra  tobacco  in- 
dustry is  an  illustration  of  the  successful  introduction  of  a  foreign- 
grown  variety  of  tobacco.  Tobacco  growers  in  this  region  secured 
small  samples  of  the  seed  of  the  Sumatra  variety  of  tobacco  from 
the  island  of  Sumatra.  At  first  small  experimental  crops  were 
grown  and  seed  saved  from  the  best  plants  in  these  crops.  In  the 
course  of  this  e.\porimental  cultivation  it  was  noticed  that  the 
plants  grown  under  the  partial  shade  of  trees  in  frerihly  cleared 
fields  produced  finer  and  more  desirable  leaves  for  cigar  wrappers 
than  the  plants  grown  in  the  oj>en.  This  fact  led  to  the  erection  of 
an  artificial  shade  over  the  fields,  made  of  slats  laid  on  a  suitable 
framework,  Tliis  method  of  growing  tobacco  was  introduced  about 
18fl6  by  Mr.  D.  A.  Shaw,  of  Quincy,  Fla.     Later,  other  growers 
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used  B.  coarse  cheese  cloth  as  a  substitute  for  the  slats.  The  shade 
method  of  growing  tobacco  in  this  region  has  developed  rapidly, 
and  at  the  present  time  several  thousands  of  acres  of  tobacco  are 
grown  under  either  slat  or  cloth  shade,  and  the  industry  has  become 
established  on  a  profitable  and  successful  basis.  During  this  time 
considerable  attention  has  been  paid  to  the  production  of  a  uniform 
type  of  tobacco  adapted  to  the  climatic  and  soil  conditions  of  this 
section  by  the  saving  of  seed  from  carefully  selected  plants  of  the 
Sumatra  variety. 

l\'hen  Sumatra  seed  was  first  introduced  into  Florida  the  variety 
broke  up  into  a  number  of  different  types,  some  of  which  were  de- 
sirable, while  others  were  undesirable.  By  reason  of  the  small  crops 
grown  from  such  seed,  the  loss  to  the  growers  from  the  production 
of  undesirable  types  of  plants  was  not  very  great.  The  growers 
naturally  saved  for  seed  those  plants  which  produced  the  nio-st  de- 
sirable types  of  tobacco,  and  as  a  result  of  continued  selection  of 
this  kind  a  fairly  uniform  type  of  tobacco  which  was  adapted  to 
the  local  conditions  in  this  section  was  secured.  As  the  demand  for 
this  Florida-grown  Sumatra  tobacco  developed,  resulting  in  in- 
creased acreages,  seed  was  at  hand  which  was  thoroly  acclimatized 
for  planting  the  larger  area  devoted  to  this  crop.  From  time  to 
time  the  tobacco  planters  in  this  region  have  obtained  small  quanti- 
ties of  seed  from  Sumatra,  but  in  such  cases  this  seed  has  been 
grown  in  a  very  limited  way  in  very  small  fields  until  it  has  been 
acclimatized  and  uniform  types  have  been  secured  by  seed  selection. 

About  the  tithe  of  the  Cuban  revolution  it  became  apparent  that 
the  supply  of  Cuban-grown  tobacco  for  the  use  of  cigar  manufac- 
turers in  the  United  States  might  become  limited  by  reason  of  the 
unfavorable  conditions  for  tobacco  growing  then  prevailing  in  Cuba. 
Under  these  circumstances  it  was  thought  to  be  a  propitious  time 
to  introduce  the  growing  of  Cuban  tobacco  into  southern  Florida, 
where  the  conditions  of  climate  and  soil  were  believed  to  be  similar 
to  those  of  Cuba.  Considerable  public  interest  was  aroused  in  this 
project,  and  as  a  result  large  quantities  of  Cuban-grown  seed  were 
secured  and  planted  in  certain  sections  of  Florida.  The  crops  raised 
from  this  seed  proved  to  be  a  disappointment  to  the  growers.  The 
change  of  soil  and  climatic  conditions  resulted  in  the  breaiting  up 
of  the  type  of  the  Cuban  variety  into  a  large  number  of  sorts,  some 
of  which  were  desirable,  while  others  were  undesirable.  Many  of 
the  plants  developed  a  branching  habit  of  growth,  bearing  very 
small,  undesirable  leaves  of  poor  quality,  resulting  in  a  very  low 
yield  of  an  inferior  tobacco.  One  of  the  main  cause.s  of  failure 
was  the  lack  of  understanding  on  the  part  of  the  growers  of  the 
effect  of  the  change  of  conditions  on  the  type  of  tobacco  and  their 
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neglect  to  appreciate  the  necessity  of  securing  strains  of  plants  by 
seed  selection  of  the  desirable  types  adapted  to  the  particular  con- 
ditions of  soil  and  climate  in  southern  Florida.  If  the  acclimatiza- 
tion of  these  strains  had  been  accomplished  by  seed  selection  in 
small  fields,  with  little  loss  to  the  growers,  the  strains  could  have 
been  grown  on  a  more  extensive  scale  with  better  chances  of  success. 

In  order  to  illustrate  the  necessity  for  the  acclimatization  of  a 
variety  of  tobacco  before  it  is  grown  on  an  extensive  scale,  the 
successful  experiments  of  the  Bureau  of  Soils  in  the  introduction  of 
Cuban  tobacco  in  Texas  may  be  cited.  After  a  previous  unsuccess- 
ful attempt  by  farmers  in  Texas  to  grow  Cuban  tobacco  from 
freshly  imported  Cuban  seed  the  Bureau  of  Soils  began  systematic 
experiments  in  growing  small  fields  o£  tobacco  and  saving  the 
seed  of  the  most  desirable  plants  according  to  the  method  described 
in  this  bulletin.  In  these  crops  certain  plants  were  found  which 
produced  leaves  possessing  the  flavor  and  aroma  desired  in  a  high- 
grade  filler  tobacco.  The  seeds  from  these  plants  were  saved  under 
bag,  and  their  product  has  been  found  to  possess  the  desirable  char- 
acters of  the  parent  plants.  This  tobacco  has  been  sold  at  profitable 
prices,  and  the  area  devoted  to  the  growing  of  this  crop  is  being 
gradually  extended  in  order  to  meet  the  demands  of  the  manufac- 
turers for  this  grade  of  filler  tobacco.  In  northern  Florida  the 
tobacco  growers,  as  a  result  of  their  experience  with  the  imported 
Sumatra  seed,  experimented  in  growing,  in  the  open,  small  fields  of  a 
cigar  filler  tobacco  of  a  variety  the  seed  of  which  Was  originally 
introduced  from  Cuba.  This  variety  of  Florida  filler  tobacco  is 
now  being  grown  extensively  and  profitably  in  that  section. 

The  best  illustration  of  the  effect  of  a  change  of  climatic  and 
soil  conditions  upon  the  character  of  a  variety  of  tobacco  is  found 
in  the  experience  of  tobacco  growers  in  the  Connecticut  Valley  in 
the  planting  of  Florida-grown  Sumatra  seed  and  seed  of  the 
Sumatra  variety  imported  from  the  island  of  Sumatra.  As  dis- 
cust  in  an  article  upon  the  improvement  of  tobacco  by  breeding 
and  seed  selection  in  the  Yearbook  of  the  Department  of  Agriculture 
for  1904,"  tobacco  growers  in  the  Connecticut  Valley  in  the  seasons 
of  1901  and  1902  grew  extensive  crops  from  seed  introduced  from 
Florida  and  Sumatra.  In  a  careful  examination  of  these  fields  it 
was  found  that  the  change  in  conditions  had  resulted  in  the  breaking 
up  of  the  type  of  the  variety,  so  that  several  distinct  types  of  tobacco 
were  found  growing  in  the  same  fields.  Some  of  these  types  of 
plants  produced  well-rounded  leaves,  with  fine  venation  and  the 
elasticity,  strength,  gloss,  grain,  and  other  characters  necessary  in 

<■  Sbamel,  A.  D.    Yearbook  of  tbe  DeiMrtment  of  Agriculture,  1004,  pp.  435-'452. 
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a  high-grade  cigar  wrapper  tobacco.     However,  many  of  the  types 
of   plants  produced   long,   narrow,   coarse,   pointed   leaves,   wholly 
unsuited  for  cigar  wrapper  manufacture.     In  the  case  of  another 
inferior  type  it  was  found  that  the  leaves  would  not  bum,  altho 
the  remaining  characters  were  those  of  a  desirable  grade  of  tobacco. 
It  was  impossible  to  sort  out  this  type,  even  by  the  most  careful 
inspection  of  the  crop,  and,  as  a  result,  when  the  manufacturers 
wrapt  cigars  with  leaves  of  this  type  and  found  that  the  wrapper 
would   not  bum,   the  quality   of  the  entire  crop   was  condemned. 
Certain  other  types  of  plants  produced  leaves  of  such  thin  texture 
or  light  body  that  when  wrapt  on  cig;ars  and  allowed  to  dry  out  the 
wrapper  frequently  broke,  or  when 
the  consumer  carried  the  cigars  in 
his  pocket  the  wrappers  were  easily 
injured. 

One  of  the  most  striking  types  of 
plants  produced  in  the  crops  grown . 
from  this  imported  seed  was  the 
Belgian  type,  an  illustration  of 
which  is  shown  in  figure  1.  In  this 
ca.se  the  plants  bore  leaves  measur- 
ing from  30  to  46  inches  long  and 
only  from  5  to  10  inches  wide. 
These  leaves,  as  shown  in  figure  2, 
were  very  pointed  in  shape,  with 
coarse,   angular   veins,   and   as   the 

cured  tobacco  lacked  the  appearance        Fic.  l.— Belginn  type  or  ConnectEeul  Suma- 

necessarv   for   a   cigar-wrapper  to-        '™  iob«cco  piani.  These  long,  uanow 

,  ,■  ,**  '^^  letveswllh  oblique  Telns,  coarse  lexture. 

baCCO     its    production     was     a     total  bum  very  pwrly,  and  after  curing  light 

loss  to  the  growers.     The  variation        ^'**"  "*'"'  "*  ''"™'  abeoiuteiy  wonh- 

"  .,,,.—  le«  for  cigar-w rapper  purposes.    Thlstype 

in  type  was  accompanied   by  dmer-  appeared  m  crops  grown  in  thcConnectl- 

ences  in  time  of  maturity,  so  that  ^'/'"^^ '""  Fiotfda«rown  Sumatra 
the  cost  of  the  growing  and  har- 
vesting of  these  crops  was  greater  than  in  the  case  of  uniform 
crops.  The  mixture  of  types  was  accompanied  by  great  variation  as 
regards  the  individual  plants  of  each  type.  In  many  cases  plants 
bearing  25  leaves  were  found  growing  by  the  side  of  plants  pro- 
ducing 10  leaves.  Marked  variations  in  size  and  shape  of  leaves 
and  in  the  number  of  suckers  borne  by  the  individual  phints  were 
observed,  and  as  a  result  it  was  found  that  the  comparatively  small 
number  of  desirable  types  could  not  make  up  for  the  loss  in  the  pro- 
duction of  undesirable  and  worthless  grades  of  tobacco.  \s  a  nat- 
ural consequence  of  this  condition  the  extensive  culture  of  this  vari- 
ety of  tobacco  from  imported  seed  has  been  abandoned,  and  the  grow- 
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ers  now  have  small  fields  and  are  selecting  those  plants  producing 
the  most  desirable  grade  of  cigar-wrapper  tobacco  with  a  view  to 
securing  strains  which  are  adapted  to  the  conditions  of  the  Connecti- 
cut Valley-    In  the  experimental  fields  of  the  Bureau  of  Plant  Indus- 
try, covered  with  clotli  shade,  where  seed  of  de- 
sirable plants  has  been  saved  under  bag  for  three 
seasons,   uniform   strains,   which   are   absolutely 
free  from  the  unusual  or  distinct  types  observed 
in  the  fields  from  which  the  original  selections 
of  seed  were  made,  have  been  produced. 

A  few  of  the  growers  of  the  Sumatra  variety 
in  the  Connecticut  Valley  introduced  Cuban- 
grown  seed  and  used  it  for  planting  their  general 
crops.  In  these  fields  the  breaking  up  in  type 
was  not  so  noticeable  as  in  the  case  of  the  Suma- 
tra variety,  but  the  effect  of  change  of  conditions 
in  the  variety  was  shown  in  the  production  of 
so  -  called  freak  plants.  These  plants  had  a 
branching,  or  suckering,  habit  of  growth,  bearing 
very  small,  sharply  pointed,  coarse  leaves  that 
were  worthless  for  cigar-wrapper  purposes.  In 
a  careful  study  of  the  plants  in  these  fields  it  was 
found  that  at  least  one-third  of  the  entire  crop 
consisted  of  these  freak  plants. 

In  one  of  these  fields  the  writers  made  selec- 
tions of  seed  plants  of  the  most  desired  tyi», 
bearing  the  size,  shape,  and  general  character  of 
leaves  adapted  for  cigar  wrappers.  This  seed 
was  saved  under  bag,  and  a  similar  plan  has 
been  followed  up  to  the  present  time. 

In  Plate  I,  figure  1,  the  original  crop  raised 
from  freshly  imported  seed  from  which  the  seed 
selections  were  made  is  shown.  In  Plate  I, 
figure  2,  is  shown  a  crop  grown  on  the  same  field 
after  two  generations  during  which  the  seed  was 
saved  under  bag.  As  can  be  seen  from  the 
illustrations,  this  method  of  seed  selection  and 
bagging  has  produced  a  uniform  type  of  to- 
bacco without  the  freaks  and  other  undesir- 
able types  of  the  original  crop.  It  is  fortunate  that  on  this  farm 
the  planter  saved  seed  in  the  open  for  his  own  use  from  the  same 
field.  The  crop  grown  from  such  seed  was  visited  during  the  season 
of  1905  by  the  writers,  in  company  with  Dr.  H.  J.  Webber  and  several 
tobacco  growers,  and  whs  found  to  contain  a  large  proportion  of 
freaks;  in  fact,  about  the  same  proportion  as  the  crop  grown  from 
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freshly  imported  seed.  In  other  words,  the  seed  saved  under  bag  pro- 
duced uniform  strains  adapted  to  soil  and  climatic  conditions  in  this 
section,  while  seed  saved  in  the  open  and  subject  to  cross- fertilization 
with  freaks  and  other  undesirable  types  produced  about  the  same  pro- 
portion of  freak  plants  as  the  crops  grown  from  the  freshly  imported 
seed. 

The  writers  during  the  past  season  planted  in  Florida  Connecticut- 
grown  seed  of  the  Sumatra  variety.  It  was  found  that  while  there 
was  a  noticeable  change  in  the  shape  of  leaf  and  in  some  minor  char- 
acters in  the  Florida-grown  tobacco,  there  was  no  violent  breaking 
up  of  type  or  indication  of  unusual  variability.  This  experiment 
and  other  observations  have  led  the  writers  to  believe  that  the  effect 
of  changing  seed  from  the  north  to  the  south  is  not  accompanied  by 
such  marked  changes  as  when  seed  is  taken  from  tropical  conditions 
to  northern  latitudes. 

In  summing  up  the  observations  on  this  subject  it  can  safely  be 
said  that  it  is  a  dangerous  policy  to  plant  large  crops  of  tobacco 
with  imported  seed  or  with  seed  from  a  very  different  section.  In 
most  cases  it  has  resulted  in  failure  and  caused  considerable  loss  to 
the  growers.  The  general  crops  should  be  planted  from  seed  pro- 
duced under  the  same  conditions  as  the  crop  which  is  to  be  grown.  If 
it  is  necessary  to  change  the  seed  or  desirable  to  test  imported  vari- 
eties, it  should  be  done  on  a  small  scale,  followed  by  a  most  careful 
selection  of  seed  plants,  and  the  seed  should  be  saved  under  bag,  safe 
from  cross-fertilization. 

THE  STBUCTUBE  AND  ABBANaEMENT  OF  FLOWXBS. 

A  careful  study  of  the  tobacco  flower  is  one  of  the  most  essential 
factors  in  the  beginning  of  tobacco  breeding.  Successful  results, 
particularly  in  the  production  of  new  varieties,  can  seldom  be  ob- 
tained until  one  becomes  familiar  with  the  structure  of  the  parts  of 
the  flower  and  the  manner  in  which  these  parts  perform  their  sev- 
eral functions.  A  full  realization  of  the  ease  with  which  crossing 
takes  place  can  only  be  obtained  in  this  way,  and,  as  has  been  pre- 
viously stated,  the  prevention  of  promiscuous  cross- pollination  is 
of  first  importance  in  the  production  of  a  desirable  and  uniform  type 
of  tobacco. 

The  tobacco  flowers  are  arranged  upon  a  branching  determinate 
flower  head,  which  appears  when  the  middle  leaves  are  about  half 
grown  and  continues  to  develop  and  produce  new  flowers  during  the 
rest  of  the  life  of  the  plant.  Figure  3  is  a  diagrammatic  sketch  of 
a  tobacco  flower,  showing  the  parts  of  the  flower  and  the  general  way 
in  which  pollination  takes  place.  The  calyx  {«)  is  the  outer,  green, 
five-parted,  floral  envelop  at  the  base  of  the  flower  which  serves  to 
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protect  the  flower  in  the  bud.  The  corolla  (i)  is  the  delicately 
colored  floral  envelop  inclosing  the  reproductive  organs  of  the  flower. 
Its  color  tends  to  attract  insects,  which  are  the  principal  agents  in 
cross- pollination.  Next  inside  the  corolla  are  the  five  stamens,  which 
are  the  male  reproductive  organs  of  the  flower.  Each  stamen  consists 
of  the  fllatnent  (i),  supporting  the  anther  (j)  in  which  the  pollen 
grains  (k)  are  produced.  The  central  organ  is  the  pistil,  or  female 
part  of  the  flower.  The  terminal  enlarged  portion  (g)  is  the  stigma. 
The  pollen  grains  {k)  adhere  to  the 
*  surface  of  the  stigma  (ff)  and  germi- 

nate, sending  an  extremely  minute  tube 
(l)   down  thru  the  central  conductive 
tis.sue  (A)  of  the  style  (/).    This  tube 
extends  into  the  cavity  of  the  ovary  {d) 
and  finds  its  way  into  the  ovule  (n) 
thru  a  small  duct  or  micropyle   (m), 
where  fertilization  takes  place.    Other 
ovules  (e)  are  fertilized  by  other  pollen 
tubes.     These  ovules  develop  into  seeds 
after  fertilization.     The  ovary  is  two- 
celled,  with  a  fle-shy  central  placenta 
(c)  on  which  the  ovules  are  borne.    The 
early  capsules  mature  always  before 
flowering  ceases.  The  shape  of  the  deli- 
cately colored  corolla  is  somewhat  tubu- 
lar, or,  perhaps,  more  nearly  like  an 
elongated  funnel.    It  is  comparatively 
small  from  the  basal  end  to  a  point 
about  two-thirds  the  distance  to  the  ter- 
,    minal  end  of  the  flower.     At  this  point 
it  enlarges  suddenly  to  more  than  twice 
the  size  of  the  basal  part  of  the  tube 
{fig.  3i.     It  is  composed  of  5  petals, 
Fio.  s.-DiBgraiiiniaiic  skeich  of  tobacco   ^hich  coalesce  to  form  the  corolla  tube, 
and  separate  only  at  the  extreme  end. 
The  tobacco  flower  is  symmetrical.    The  number  of  sepals  and 
stamens  is  always  the  same  as  the  number  of  petals,  but  these  floral 
circles  do  not  remain  constant,  varying  rather  indefinitely  in  different 
strains  and  even  among  individuals  of  the  same  strain.     Trimerous 
flowers,  or  flowers  with  three  parts  in  each  flower  circle,  have  been 
found  growing  on  the  same  plants  with  pentamerous  flowers,  or 
those  having  five  floral  parts.     This  is  (he  exception,  however,  and 
not  the  rule. 
The  tobacco  flower  is  naturally  self-fertile,  and  plants  grown  from 
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self -fertilized  seed  are  always  stronger  and  more  vigorous  than  those 
from  cross-pollinated  seed  when  the  crossing  is  within  the  variety. 
In  Sprengel's  discourse  on  the  cross  and  self  pollination  of  plants 
the  statement  is  found  that  "  nature  seems  to  have  wished  that  no 
flower  should  be  fertilized  by  its  own  pollen."  Later,  Darwin  stated 
that  "  nature  abhors  perpetual  self-fertilization,"  but,  unlike  Spren- 
gel,  recorded  a  number  of  exceptions  to  this  rule,  and  tobacco  was 
among  them.  The  experiments  of  the  writers  conclusively  substan- 
tiate the  findings  of  Darwin  in  this  connection.  They  have  found 
self-pollination  in  the  case  of  tobacco  to  be  most  desirable  in  all  cases. 

A  very  interesting  phenomenon  of  growth  takes  place  in  the  fila- 
ments of  the  stamens  immediately  after  the  opening  of  the  flowers, 
which  can  be  taken-  as  an  evidence  of  the  natural  self- fertilizing 
habits  of  the  plants.  An  examination  of  the  flower  just  previous  to 
the  time  of  opening  will  reveal  the  fact  that  the  pistil  is  longer  and 
extends  up  beyond  the  sjamens,  but  when  the  anthers  open  and  the 
stigma  becomes  receptive  a  very  rapid  growth  of  the  filaments  takes 
place,  which  causes  the  open  pollen  sacks  to  be  pushed  up  past  the 
stigma,  and  in  almost  alt  cases  they  come  in  direct  contact  with  the 
stigma  in  passing  upward.  This  gives  an  opportunity  for  at  least 
a  portion  of  the  pollen  grains  to  adhere  to  the  viscous  surface  of  the 
stigma  and  for  self-fertilization  to  take  place,  as  shown  in  figure  3. 
It  is  just  before  this  process  occurs  or  while  it  is  in  progress  that 
there  is  danger  of,  or  opportunity  for,  cross- pollination.  The  open 
flower  contains  a  small  drop  of  nectar  at  the  base  of  the  corolla  tube, 
which  is  sought  by  honeybees,  bumblebees,  and  humming  birds,  as 
well  as  by  many  species  of  minute  insects,  all  of  which  carry  pollen 
from  flower  to  flower  and  from  plant  to  plant  in  their  constant  search 
for  the  honey-like  substance  secreted  in  the  corolla  tube.  In  passing 
in  and  out  of  the  flowers  the  bodies  of  the  bees  and  other  insects  and 
the  beaks  of  the  humming  birds  become  dusted  with  pollen,  which  is 
transported  by  them  to  the  pistils  of  the  next  flower  visited.  The 
ovules  are  as  readily  fertilized  by  pollen  from  the  surrounding 
plants  as  by  the  pollen  from  the  flower  in  which  they  are  produted. 
This  continuous  crossing  necessarily  results  in  the  introduction  and 
intermixture  of  poor  and  undesirable  varieties  in  our  best  strains  of 
tobacco. 

The  observations  of  the  writers  plainly  show  the  absolute  necessity 
for  protecting  the  flowers  of  the  seed  plants  from  cross-pollination. 
Careful  experiments  have  demonstrated  that  in  many  instances  the 
stigma  of  the  tobacco  flower  remains  in  a  receptive  condition  for 
three  or  four  days.  This  condition  results  in  a  twofold  disadvantage 
when  no  protection  is  used  against  cross-pollination.  In  the  first 
place,  it  affords  abundant  time  and  opportunity  for  complicated 
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(crossing,  for  each  flower  is  visited  many  times  a  day  by  various  in- 
sects and  often  by  humming  birds ;  and,  secondly,  it  brings  about  con- 
ditions favorable  for  the  production  of  seed  of  weak  vitality.  Pre- 
vious experimenters  have  pointed  out  the  fact  that  the  best  seed  is  not 
produced  as  a  result  of  premature  or  late  pollination,  either  of  which 
is  likely  to  occur  in  the  case  of  tobacco  flowers  under  natural  con- 
ditions. When  fertilized  only  by  jjollen  of  the  same  flower,  the 
pollination  takes  place  at  exactly  the  right  time,  or  when  the  stamens 
push  past  the  receptive  stigma,  which  results  in  the  production  of  a 
superior  grade  of  seed. 

The  readiness  with  which  tobacco  flowers  can  be  cross-fertilized 
greatly  facilitates  the  opportunity  for  producing  new  and  valuable 
varieties  by  artificial  cross- 
ing. In  the  course  of  the 
experiments  here  recorded 
it  ^  has  been  found  per- 
fectly possible  to  combine 
certain  desirable  qualities 
found  in  different  strains 
and  at  the  same  time  to 
eliminate  some  of  the  un- 
desirable characters  by  pro- 
ducing hybrids  between 
strains  of  tobacco. 

The  method  of  cross-pol- 
lination used  in  the  experi- 
ments of  the  writers  is  to 

Fio.l.— ThreelObaccoHowersalvrnperptaKeloreiiKUCU-  remOVe  all  Capsules,  Open 
UUor.,,nd.be«l«.r8andlorcep«u«^in™a«i.l«-  flowers,  and  flower  buds 
Ingflowera.    Theoorolla  ol  Ihecentral  flower  has  been  V        a 

opened  In  order  that  the  anlhera  may  b«  conTenlently  from  the  flower  head  CX- 
rnaoved.  The  flower  on  the  lelthas  been  emasculiled  ^.^^^  ^^^^^  which  are  in  the 
preparatory  to  orosft-poUinatlon. 

proper  stage  of  develop- 
ment to  open  within  the  following  twelve  or  fifteen  hours.  In 
preparing  these  remaining  flowers  they  must  be  carefully  opened 
and  emasculated  by  the  use  of  a  scalpel,  small  scissors,  and  a  fine  pair 
of  forceps,  as  illustrated  in  figure  4.  Great  care  must  be  taken  in  re- 
moving the  anthers  before  they  have  dehisced,  in  order  to  avoid 
injury  to  the  stigma.  The  emasculation  should  be  done  in  the  after- 
noon, after  which  all  -of  the  flowers  must  be  carefully  covered  with  a 
thin  paper  bag  as  a  protection  against  insects  or  other  agencies 
whereby  pollen  might  be  transferred  to  them.  In  the  forenoon  of 
the  following  day  the  emasculated  flowers  should  be  ready  for  polli- 
nation, but  the  exact  time  for  applying  the  pollen  must  be  determined 
in  the  case  of  each  individual  flower  by  the  appearance  of  the  viscid, 
sticky  fluid  on  the  surface  of  the  stigma.    The  )>oilen  from  the  male 
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parent  plant  can  be  best  applied  to  the  stigma  of  the  female  with  the 
point  of  a  scalpel  or  other  sharp  instrument.  When  applied  with  a 
brush  there  is  danger  of  some  of  the  pollen  grains  adhering  to  the 
hairs  of  the  brush  after  each  operation,  resulting  in  considerable 
mixture  of  pollen,  but  where  the  scalpel  is  used  there  is  no  difficulty 
in  removing  all  the  pollen  after  each  operation.  The  paper  bag 
must  be  replaced  over  the  flowers  as  soon  as  they  have  been  pol- 
linated, and  must  be  allowed  to  remain  until  the  seeds  have  set  and 
all  danger  of  crossing  has  past. 

In  crossing  it  is  not  essential  that  both  of  the  parent  varieties  be 
grown  in  the  same  community.  Pollen  from  tobacco  flowers  when 
thoroly  dry  will  keep  for  several  weeks  or  longer  without  deteriora- 
tion. The  writers  have  sent  pollen  thru  the  mails  a  distance  of  more 
than  a  thousand  miles  with  perfectly  satisfactory  results.  Wlien 
not  intended  for  immediate  use,  it  should  be  harvested  when  perfectly 
dry  and  carefully  taken  off  the  anthers  after  they  have  dehisced 
and  become  dried  out.  These  dry  anthers  may  be  put  in  small 
vials,  and  the  pollen  kept  long  enough  for  aU  practical  purposes, 
provided  the  yials  are  carefully  corked  and  kept  dry. 

The  large  number  of  seed  produced  in  a  single  pod  and  on  a  single 
plant  makes  it  possible  to  obtain  definite  results  from  selection  or 
hybridization  in  tobacco  much  more  quickly  than  in  the  case  of  most 
other  plants.  Careful  counts  show  that  from  4,000  to  8,000  seeds  are 
produced  in  a  single  pod  of  normal  size,  and  an  estimate  of  the  aver- 
age number  of  pods  on  each  plant  shows  that  the  ordinary  tobacco 
plant  produces  from  500,000  to  1,000,000  seeds.  In  many  cases  the 
writers  have  secured  from  1  to  IJ  ounces  of  seed  from  a  single  plant 
when  the  seed  has  been  saved  under  bag  according  to  the  method  out- 
lined in  this  bulletin.  This  large  number  of  seeds  gives  an  excellent 
opportunity  for  testing  each  selection  or  cross  on  a  large  scale.  The 
quantity  of  seed  produced  varies  inversely  with  the  number  and  size 
of  leaves  on  the  plant.  The  production  of  a  large  number  of  good-, 
sized  leaves  is  almost  invariably  accompanied  by  the  production  of  a 
small  quantity  of  seed. 

On  account  of  the  large  quantity  of  seed  produced  by  a  single 
plant  under  normal  conditions  and  the  fact  that  the  various  charac- 
ters of  a  tobacco  plant  are  inherited  so  strikingly  and  uniformly  by 
its  progeny  the  following  year  when  the  seed  is  saved  under  bag,  pro- 
tected from  cross- fertilization,  it  is  possible  for  the  tobacco  grower 
to  secure  uniformity  with  a  considerable  degree  of  improvement  in 
type,  quality,  and  yield  by  one  years  selection.  One  plant  often  fur- 
nishes enough  seed  for  an  entire  crop,  and  the  plants  raised  from  this 
seed  always  produce  a  very  uniform  lot  of  tobacco  when  cross-fertili- 
zation is  not  allowed  to  take  place. 
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THE  ITECESSITY   FOB  INBBEEDINa. 

In  the  season  of  1903  the  writers,  in  company  with  Dr.  H.  J.  "Web- 
ber, visited  the  tobacco  fieldw  of  the  Connecticut  Valley  in  response  to 
a  request  of  the  growers  for  assistance  in  the  production  of  uniform 
strains  of  tobacco  by  breeding  and  seed  selection.  During  the  survey 
of  this  region  with  a  view  to  gaining  an  idea  of  the  variability  of  the 
varieties  of  tobacco,  it  was  determined  to  inaugurate  a  series  of  ex- 
periments in  a  practical  way  for  the  investigation  of  the  methods  of 
saving  seed. 

In  view  of  the  results  of  the  investigations  of  Darwin  and  others 
on  the  comparative  vigor  of  growth,  seed  production,  and  other  char- 
acters of  tobacco  plants  raised  from  seed  obtained  by  cross  and  l)y  self 
fertilization  ■  the  seed  of  select  plants  «'jf  the  different  types  of  tobacco 
was  protected  from  cros-s- fertilization  by  inclosing  the  flower  heads 
witli  a  light  but  strong  form  of  pajier  bag.  Other  seed  plants  were 
saved  without  such  protection,  as  is  ordinarily  done  by  the  tobacco 
growers.  The  seed  harvested  from  these  seed  plants  was  saved  sepa- 
rately, s-tored  in  small  glass  vials  adapted  to  this  purpose,  and  labeled 
according  to  the  system  now  in  nse  by  the  breeders  in  the  plant  breed- 
ing investigations  of  the  United  States  Department  of  Agriculture. 
The  record  of  the  number  of  leaves,  size,  thickness,  shape,  and  color  of 
leaves,  number  of  suckers,  height  of  plant,  habit  of  growth  of  leaves 
and  plants,  time  of  maturity  of  leaves  and  seed,  and  other  characters 
was  kept  according  to  the  system  used  by  Doctor  Webber,  modiiied 
by  the  writers  for  use  in  keeping  a  pedigree  of  tobacco  varieties. 

The  seed  of  the  plants  finally  selected  for  experimental  purposes 
was  sown  in  ordinary  seed  beds,  separated  into  many  small  sections 
by  thin  board  partitions,  each  of  which  was  capable  of  holding  500 
seedlings.  The  seedlings  from  these  separate  seed-bed  plats  were 
transplanted  to  .separate  rows  or  plats  in  the  experimental  field,  each 
row  or  plat  being  carefully  labeled  so  that  the  plants  could  be  traced 
dii-ectly  back  to  the  original  seed  plants.  The  manuring,  or  fertili- 
zation, and  preparation  of  the  soil  in  the  experimental  field  and  the 
transplanting,  cultivation,  and  harvesting  of  the  plants  were  all 
conducted  with  the  greatest  possible  care  to  give  all  of  the  rows  or 
plats  equal  opportunity  for  growth.  For  instance,  the  seed  of  all  of 
the  plants  of  a  variety  was  sown  the  same  day,  and  at  the  proper 
time  the  seedlings  of  this  variety  were  all  transplanted  the  same  day. 
At  the  time  of  harvest  the  leaves  of  the  individual  rows  or  plats  were 
primed  or  the  plants  cut  on  the  same  day,  and  the  leaves  or  plants 
were  hung  in  the  curing  shed,  so  as  to  get  as  nearly  uniform  condi- 

aDnm-iii.  Cbarles.  Cross  and  Self  Fertllizatiua  In  tbe  Vegetable  Kingdom, 
pp.  20:i-2i.-i. 
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tions  for  curing  as  were  consistent  with  the  practical  handling  of  the 
crop.  The  leaves  of  plants  selected  for  seed  were  harvested  sepa- 
rately and  labeled  so  that  the  product  of  each  plant  conld  be  intdli- 
geritly  used  in  comparative  tests  of  the  cured  and  fermented  crop. 
This  labeling  process  involved  considerable  extra  work  and  attention 
in  the  field,  curing  sheds,  and  warehouses,  but  was  absolutely  neces- 
sary for  a  definite  selection  of  seed  plants  for  the  next  season's  use, 
based  on  the  character  of  the  fermented  tobacco. 

The  rows  or  plats  of  plants  grown  from  seed  of  individual  plants 
saved  under  bag,  i,  e.,  self-fertilized  seed,  showed  remarkable  uni- 
formity in  type,  size,  shape,  and  appearance  of  leaves,  habit  of 
growtli,  and  all  other  characters,  and  conformed  closely  to  the  type 
of  the  parent  plants  from  which  the  seed  was  saved, 

Plate  II,  figure  1.  shows  a  type  of  parent  plant  and  Plate  II, 
figure  2,  the  progeny  of  this  plant,. raised  from  self -fertilized  seed. 
From  this  illustration  it  can  be  seen  that  the  transmitting  power  of 
tobacco  is  most  strongly  marked  and  the  progeny  of  plants  raised 
from  inbred  seed  remarkably  uniform  in  all  characters,  every  plant 
closely  resembling  the  parents.  In  the  hundreds  of  tests  of  this  char- 
acter which  have  been  carried  on  by  the  writers  during  the  past  three 
seasons,  not  only  in  the  Connecticut  Valley  but  in  Maryland  and 
Florida,  the  benefits  to  be  derived  from  using  inbred  tobacco  seed 
have  been  confirmed  and  emphasized.  It  is  true  that  some  plants 
have  the  power  of  transmitting  their  characters  to  their  progeny 
more  strongly  than  others,  but  on  tlie  whole  every  case  under  obser- 
vation has  offered  additional  evidence  of  the  value  of  the  practise  of 
saving  tobacco  seed  under  bag,  free  from  pos.sible  cross-fertilization. 

The  continued  saving  of  self- fertilized  seed  for  three  seasons 
has  furnished  no  evidence  of  a  decrease  in  the  rate  of  growth  or 
constitutional  vigor  of  tobacco  plants  as  a  result  of  this  practise. 
On  the  other  hand,  by  reason  of  the  selection  of  the  best  plants  in 
the  different  varieties  every  season  there  has  been  a  marked  increase 
in  the  productiveness  and  the  general  vigor  of  constitution  of  the 
varieties  under  consideration.  This  conclusion  is  emphasized  by  the 
vigorous  and  productive  strains  of  Connecticut  tobacco  shown  in 
Plate  III. 

Self-fertilization  is  the  closest  possible  degree  of  inbreeding,  and 
it  is  the  general  impression  that  this  practi-se  is  usually  associated 
with  a  loas  of  vigor  of  growth,  with  a  predisiM>sition  to  disease,  and 
other  undesirable  results.  In  tobacco,  so  far  as  our  experience  goes, 
this  does  not  happen,  and  the  exact  opposite  of  this  condition  obtains, 
viz,  that  inbreeding  is  beneficial  to  the  general  development  of  the 
variety. 

It  is  unfortunate  that  it  is  impossible  to  present  tabular  data  at 
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the  present  time  showing  the  behavior  of  plants  raised  from  arti- 
ficially cross-fertilized  seed  within  the  variety  in  comparison  with 
plants  raised  from  self -fertilized  seed.  The  principal  object  of  this 
work  has  been  the  achievement  of  practical  results,  so  that  the 
opportunity  for  scientific  observations  and  experiments  has  been 
necessarily  limited.  However,  the  writers  have  had  the  privilege 
of  making  careful  observations  on  the  results  of  saving  seed  from 
plants  grown  under  large  field  tents  and  comparing  the  plants  raised 
from  such  seed  with  the  plants  raised  from  self-fertilized  seed. 
Under  these  t#nts  there  is  little  opportunity  for  cross-fertilization 
with  other  varieties,  except  thru  the  small  doors  opening  into  these 
tents,  which  are  kept  closed  all  of  the  time  when  persons  or  team's 
are  not  actually  passing  thru  them,  so  that  there  is  little  likelihood 
of  bees  or  other  insects  passing  in  and  out.  The  probability  is  that 
the  cross- fertilization  that  takes  place  is  wholly  between  the  plants 
saved  for  seed  in  these  tents  or  with  other  plants  under  these  shades 
that  are  in  bloom  at  the  proper  time  for  cross-pollination. 

The  comparison  of  the  plants  raised  from  seed  saved  under  these 
field  tents  and  exposed  to  cross- fertilization  with  the  surrounding 
plants  and  of  plants  of  the  same  variety  raised  from  s^d  protected 
from  cross-fertilization  by  paper  bags  shows  that  self -fertilized 
seed  produces  more  uniform-,  vigorous,  and  productive  plants  than 
the  open- fertilized  seed,  which  is  to  a  greater  or  less  extent  cross-fer- 
tilized between  plants  of  the  same  variety. 

It  appears  that  the  cross- fertilization  of  tobacco  seed,  even  tho  it 
occurs  between  good  individuals,  has  a  tendency  to  seriously  break 
up  the  type.  Along  with  the  variability  of  type  induced  by  cross- 
fertilization,  it  frequently  happens  that  many  freak  plants  resembling 
the  wild  species  appear;  these  can  only  be  explained  with  our  present 
knowledge  of  the  subject  as  reversions.  Such  freak  plants  are  not 
usable  for  profitable  manufacture,  and  consequently  are  a  source  of 
loss  to  the  growers. 

The  size  and  weight  of  seed  from  the  inbred  plants  are  equal  to 
and  in  most  cases  greater  than  the  seed  saved  from  open- fertilized 
plants.  In  a  series  of  comparative  tests  of  the  two  kinds  of  seed 
in  the  case  of  four  varieties  grown  in  the  Connecticut  Valley  it  was 
found  that  the  inbred  seed  was  heavier  and  larger  than  the  cross- 
fertilized  seed.  The  total  quantity  of  seed  hari-ested  from  tho 
open -fertilized  plants  usually  exceeded  that  of  the  inbred  plants. 
This  was  due  to  the  fact  that  in  the  case  of  the  inbred  plants  more 
of  the  seed-bearing  branches  were  removed  than  where  the  plants 
were  allowed  to  set  seed  under  natural  conditions,  in  order  to  adapt 
the  seed  head  for  the  best  possible  development  under  the  paper 
bags.     Where   an   equal   number  of  seed   pods   was   examined    for 
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yield  of  seed  the  inbred  seed  equaled  or  exceeded  in  quantity  the 
cross-fertilized  seed  in  the  variety.  In  the  case  of  hybrids  or  in 
the  crossing  of  two  distinct  strains  or  varieties  the  yield  of  seed, 
as  well  as  rate  of  growth  of  the  hybrid  plants,  was  greater  than  thai 
of  the  inbred  seed  and  plants.  It  is  true  that  some  of  the  improved 
inbred  strains  produce  but  little  seed  compared  with  unimproved 
types  of  the  same  variety.  Inbred  strains  have  been  selected  for 
increased  yield  and  number  of  leaves,  which  seem  to  be  correlated 
with  lessened  seed  production.  The  same  correlation  holds  true 
where  open-fertihzed  strains  have  been  selected  for  increased  num- 
ber and  total  yield  of  leaves. 

The  rate  of  germination  of  the  inbred  in  comparison  with  the 
cross-fertilized  seed  was  thought  to  be  slower  in  some  of  the  experi- 
ments carried  on  in  the  season  of  1904.  However,  further  compari- 
sons have  failed  to  bear  out  this  conclusion,  and  it  is  the  belief  of 
the  writers,  based  on  careful  observations  on  this  subject,  that  the 
inbred  seed  sprouts  as  rapidly  as  the  cross-fertilized  seed.  It  seems 
probable  that  in  the  cases  observed  by  growers  in  1904  a  difference 
in  moisture  content  of  the  rotted  apple-tree  fiber,  the  medium  used 
for  sprouting,  was  the  cause  of  the  apparent  differences  in  time  of 
sprouting.  So  far  as  the  writers'  observations  go,  the  inbred  seed 
produces  more  rapidly  growing  plants  than  the  open-fertilized  seed, 
and  consequently  earlier  plants  for  transplanting.  There  is  no  doubt, 
further,  that  the  inbred  seed  produces  a  larger  proportion  of  seed- 
lings for  transplanting  at  one  time  than  the  open-fertilized  seed, 
which  is  an  important  matter  to  the  tobacco  grower,  who  is  fre- 
quently forced  to  wait  for  seedlings  on  account  of  the  lack  of  uni- 
formity of  plants  in  beds  sown  with  open- fertilized  seed. 

Darwin's  conclusions  on  the  comparison  of  tobacco  plants  raised 
from  inbred  and  cross-fertilized  seed  for  three  years  are  as  follows:" 

Taking  the  plnnta  of  the  three  generations  altogether,  the  crossed  show  no 
superiority  over  the  self-fertilized,  nnd  I  cun  npcount  for  this  fact  only  by  sup- 
posing that  with  this  species,  which  Is  perfectly  self-fertile  without  Insect  aid, 
most  of  the  individuals  are  In  tbe  same  condition  a»  tbose  of  the  same  variety 
of  the  common  pea  and  of  a  few  other  eiotlc  plants  whlcb  have  been  self-fer- 
tilized for  many  generations.  In  such  cases  n  cross  between  two  Individuals 
does  no  good ;  nor  does  It  in  any  case,  unless  tbe  Individuals  dlRer  In  general 
constitution,  either  from  Bo-called  iqmntaneous  variation  nr  from  their  pro- 
genitors having  been  subjected  to  different  conditions.  I  believe  that  tbis  is 
the  true  explanation  In  the  present  Instance,  because,  as  we  shall  Immediately 
see.  the  offspring  of  plants  which  did  not  profit  at  all  by  being  crossed  with  a 
plant  of  the  same  ^tock  profited  to  an  cstraordlnary  degree  by  a  cross  with  a 
slightly  different  subvnrlety. 

•  Dnrwin,  Charles.  Cross  and  Self  Fertillzntlun  In  the  Vegetiible  Kingdom, 
p.  210. 
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These  conclusions  of  Darwin  were  based  upon  greenhouse  and  gar- 
den tests,  wliere,  of  course,  it  was  not  possible  to  study  and  compare 
the  characters  of  quality  or  the  value  of  the  tobacco  from  the  inbred 
and  cross-fertilized  seed.  The  observations  of  the  writers  upon  to- 
bacco grown  in  the  field  under  normal  conditions  in  the  different 
tobacco -growing  sections  bear  out  the  conclusions  of  Darwin  on  this 
subject,  and  show,  further,  that  the  inbred  seed  produces  more  profit- 
able crops  of  tobacco  than  the  seed  resulting  from  open  or  cross  fer- 
tilization within  the  variety. 

THE  IKPBOTEHENT  OP  THE  SHAPE  OP  LEAVES. 

The  shape  of  the  leaves  is  a  very  important  factor  in  determining 
the  value  of  all  classes  of  tobacco,  and  is  of  first  and  particular  im- 
portance in  cigar-wrapper  varieties.  Many  varieties  which  possess 
some  of  the  most  desirable  characteristics  of  high-grade  wrappers  are 
totally  valueless  for  this  purpose  on  account  of  the  narrowness  of  the 
leaves.  From  such  leaves  it  is  impossible  to  cut  cigar  wrappers  eco- 
nomically. The  manufacturer  of  cigars  demands  a  leaf  which  is  wide 
and  well  rounded  at  both  ends.  This  shape  admits  of  the  best  op- 
portunity for  cutting  into  wrappers  of  the  desired  shape  and  size 
with  the  least  possible  waste,  while  the  long,  pointed  leaf  will  yield 
very  few  wrappers,  and  a  very  considerable  proportion  of  it  must  be 
consigned  to  the  waste  pile. 

The  long,  pointed  leaf  is  not  only  undesirable  because  of  its  shape, 
but  the  texture  toward  the  basal  end  is  poorly  adapted  for  cigar 
wrappers  and  the  grain  is  usually  unevenly  distributed.  In  sufch 
cases  a  large  part  of  each  leaf  can  be  utilized  only  for  binders  or 
low-grade  fillers.  A  striking  example  of  leaves  of  this  character 
may  be  found  in  the  case  of  many  strains  of  Connecticut  and  of 
Pennsylvania  Broadleaf  varieties.  When  working  these  varieties 
the  manufacturer  expects  to  cut  wrappers  from  the  middle  portion 
and  tips  of  the  leaves  only,  while  the  remainder  of  the  leaves,  often 
half  or  more,  must  be  used  as  binders  or  for  filler  purijoses.  A 
wider  leaf  and  one  which  is  more  nearly  round  would  yield  many 
more  wrappers  to  tlie  pound  and  would  be  proportionately  more 
valuable. 

In  addition  to  being  wide,  with  well-rounded  tips,  the  best  wrap- 
per leaves  must  have  small,  fine  veins  which  are  widely  separated 
and  which  form  an  obtuse  or  right  angle  with  the  midrib.  The 
veins  in  narrow  leaves  extend  along  down  the  leaf  toward  the  tip, 
are  coarse,  and  present  a  very  unattractive  appearance  when  wrapt 
on  cigars,  while  in  the  case  of  wide  leaves  the  veins  usually  extend 
out  toward  the  edge  of  the  leaf  and  are  almost  perpendicular  to  the 
midrib,  smaller  in  size,  and  wider  apart.    In  some  of  the  strains  of 
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Broadleaf  tobacco  which  have  been  improved  by  careful  seed  selec- 
tion and  breeding  the  veins  are  sufficiently  wide  apart  to  allow 
wrappers  for  cigars  of  standard  size  to  be  cut  between  the  veins. 
Such  wrappers  have  a  very  smooth,  attractive  appearance  on  cigars, 
and  where  they  can  be  cut  in  this  way  the  waste  material  from 
each  leaf  is  exceedingly  small.  Figure  5  illustrates  the  superior 
value  of  the  wide  over  the  narrow  form  of  leaf  for  cutting  wrapjwrs 
economically.     Attention  is  also  called  to  the  character  of  venation 
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in  the  two  leaves  shown.  It  will  be  observed  that  the  veins  extend 
out  almost  directly  toward  the  edge  of  the  leaf  from  the  midrib  in 
the  case  of  the  wide  leaf  (A),  while  in  the  case  of  the  narrow  leaf 
(B)  the  veins  run  upward,  and,  consequently,  when  used  as  wrap- 
pers injuriously  affect  the  appearance  of  cigars. 

The  variability  of  the  plants  in  the  field  in  respect  to  shape  of 
leaf  is  found  upon  close  observation  to  be  more  striking  than  the 
variability  in  many  other  characters.     The  variability  of  strains  of 
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tobacco  grown  from  the  seed  of  the  same  variety  and  under  similar 
conditions  as  respects  shape  of  leaves  is  shown  in  Plate  IV.  It  is 
very  important  that  this  variability  be  reduced  to  the  minimum, 
and  the  writers  have  found  that  it  is  possible  to  greatly  reduce  the 
variability  by  systematic  seed  selection.  Plants  producing  leaves 
which  are  very  long  and  narrow  are  frequently  found  growing  be- 
side others  with  well-rounded  leaves  of  a  desirable  length.  Plants 
bearing  leaves  of  the  ideal  cigar-wrapper  shape  and  those  that  were 
totally  worthless  on  account  of  their  shape,  as  well  as  many  grada- 
tions between  these  extremes,  have  been  found  growing  side  by  side. 
In  the  case  of  a  field  of  Florida  tobacco  grown  from  freshly  im- 
ported Sumatra  seed  a  similar  variability  was  observed  in  the  sum- 
mer of  1905.  The  production  of  leaves  of  undesirable  shape  results 
in  a  direct  loss  to  the  grower  and  manufacturer  alike.  The  cost  of 
production  to  the  grower  is  no  greater  where  the  leaves  are  all  of 
uniform  size  and  shape,  and  the  cost  of  grading  is  greatly  reduced. 

In  nearly  all  varieties  of  cigar-wrapper  tobacco,  most  of  the  leaves 
are  smalt  and  narrow  near  the  basal  end  and  this  portion  of  the 
leaf  is  seldom  wide  enough  for  wrapper  purposes.  Figure  5,  A, 
shows  a  leaf  wide  at  both  ends,  from  which  wrappers  may  be  cut 
down  to  the  extreme  basal  end,  thus  avoiding  the  waste  which  can 
not  be  avoided  in  the  form  of  leaf  shown  in  figure  5,  B.  It  is  im- 
portant to  produce  the  form  of  leaf  shown  in  figure  5,  A,  not  only 
because  it  will  yield  more  wrappers  to  the  pound  and  necessitate 
very  much  less  waste  in  cutting,  but  because  more  wrappers  to  the 
acre  may  be  obtained. 

The  variability  in  the  shape  of  leaves  on  the  same  plant  is  often 
very  marked,  and  may  be  as  readily  corrected  by  proper  methods 
of  seed  selection  as  the  variation  among  the  individual  plants  in 
the  field.  Tlie  size  and  shape  of  the  individual  leaves  on  almost 
all  plants  vary  more  or  less,  but  on  some  much  more  than  others. 
An  occasional  plant  will  be  found  on  which  the  leaves  are  compara- 
tively the  same  size  and  shape  from  the  top  to  the  bottom  of  the 
plant,  while  in  other  cases  there  are  marked  differences  in  this 
respect,  ^Vhere  this  unifomiity  is  found  the  top  leaves  are  seldom 
as  thick  or  heavy  as  where  there  is  a  lack  of  such  uniformity,  and 
therefore  a  larger  percentage  of  the  leaves  is  adapted  for  cigar- 
wrapper  purposes. 

By  selecting  for  seed  the  plants  possessing  leaves  of  the  most 
desirable  shape  from  top  to  bottom  and  protecting  them  from  cross- 
fertilization,  it  is  possible  to  product?  a  crop  which  will  be  uniformly 
like  the  parent  plant.  It  can  be  plainly  seen  that  this  will  result 
in  a  larger  yield  to  the  acre  of  much  more  valuable  tobacco  because 
of  the  iiiiiforinly  well-shaped  leaves,  best  adapted  to  cigar-wrapper 


^d  by  Google 


MODIFICATION   OP   SIZE   OF   LEAVES.  29 

purposes,  and  this  may  be  accomplished  with  no  additional  expense 
to  the  grower. 

The  shape  of  the  leaf  in  certain  types  of  smoking  tobacco  largely 
determines  its  adaptability  to  both  soil  and  market  conditions.  In 
Maryland  it  has  been  found  generally  true  that  a  broad  leaf  gives 
best  results  on  very  lig^t  sandy  soil,  and  is  best  adapted  to  the 
demands  of  the  German  market,  while  a  somewhat  narrower  or 
longer  leaf  is  more  desirable  on  heavy  clay  soil;  from  this  latter 
type  the  highest  grades  of  red  tobacco  are  produced  to  meet  the 
requirements  of  the  markets  of  France.  In  the  case  of  Maryland 
tobaccos  the  shape  of  leaf  is  usually  correlated  with  the  number  of 
leaves,,  there  being  more  leaves  to  the  plant  where  they  are  narrow 
than  in  eases  where  they  are  broad.  The  writers  have  observed  many 
exceptions  to  this  rule  and  have  found  that  by  keeping  this  point  in 
mind  when  selecting  seed  plants  it  is  possible  to  find  round-leaved 
plants  producing  a  large  number  of  leaves,  and  to  procure  varieties 
from  these  plants  which  will  produce  a  large  number  of  uniform 
leaves  and  at  the  same  time  a  grade  of  tobacco  which  will  be  adapted 
to  the  demands  of  the  market  for  which  it  is  grown. 

It  is  within  the  power  of  the  tobacco  grower  to  produce  the  shape 
of  leaf  best  adapted  to  the  purposes  for  which  his  tobacco  is  grown, 
and  to  continually  improve  the  shape  and  gradually  bring  it  up  to 
the  ideal  of  a  perfectly  shaped  leaf,  by  carefully  selecting  seed 
plants  year  after  year  which  produce  leaves  most  nearly  approach- 
ing this  ideal.  In  all  cases  if  uniform  types  are  to  be  produced 
cross-pollination  must  be  prevented,  in  order  that  the  progeny  the 
following  year  may  inherit  only  the  characters  of  the  desirable 
parent  plants. 

THE  KOBIFICATION  OF  THE  SIZE   OF  IJIAVES. 

The  modification  and  control  of  the  size  of  tobacco  leaves  is  of 
almost  equal  importance  to  the  improvement  of  their  shape,  and 
the  size  is  so  intimately  associated  with  the  shape  that  both  features 
can  be  dealt  with  along  the  same  lines  in  the  improvement  of 
tobacco  by  breeding  and  seed  selection. 

The  purpose  for  which  the  crop  is  grown  must  always  determine 
the  most  desirable  shape  and  size  of  the  leaf,  and  the  individual 
grower  must  decide  for  himself  what  size  and  shape  will  be  best 
adapted  to  the  local  market  demands.  The  importance  of  producing 
a  comparatively  definite  and  uniform  size  of  leaf  is  well  recognized 
by  the  manufactui-ers  of  all  classes  of  tobacco.  In  the  case  of  the 
Maryland  Smoking  tobacco  grown  for  export  purposes  it  is  difficult 
to  procure  a  leaf  which  is  too  large  for  the  highest  market  demands, 
especially  when  it  is  grown  for  the  French  market.     In  most  cases 
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the  leaves  are  too  small.  This  defect  may  be  remedied  to  a  con- 
siderable extent  by  selecting  for  seed  those  plants  which  have  the 
largest  leaves,  and  at  the  same  time  this  will  result  in  a  material 
increase  in  the  yield  of  the  crop.  When  grown  for  plug  wrappers, 
the  size  of  the  leaf  is  as  important  and  worthy  of  as  careful  con- 
sideration on  the  part  of  the  grower  as  when  grown  for  cigar  wrap- 
pers. In  the  manufacture  of  certain  brands  of  plug  tobacco  the 
entire'  side  of  the  leaf  is  used  for  one  wrapper,  which  method  is 
often  preferable  to  using  large  leaves  which  have  to  be  cut  into  two 
or  more  wrappers.  Where  this  system  is  followed,  leaves  are  de- 
manded which  are  comparatively  narrow  and  of  sufficient  length  to 
cover  the  standard  size  of  plug  with  the  least  possible  waste. 

A  careful  study  of  the  size  of  wrapper  desired  by  the  manufac- 
turer will  give  the  grower  a  very  definite  idea  of  the  most  desirable 
size  of  leaf  to  produce,  and.  by  selecting  plants  having  this  style  of 
leaf  for  seed  the  grower  is-enabled  to  produce  imiformly  the  type  of 
tobacco  which  will  be  best  adapted  to  his  market  conditions. 

In  cigar -wrapper  varieties  of  tobacco  the  size  is  of  as  much  impor- 
tance as  the  shape  of  the  leaf.  A  short,  wide  leaf  is  always  the  kind 
most  in  demand,  and  has  the  advantage  of  being  much  less  suscepti- 
ble lo  injury  in  the  curing  barn.  The  manufacturers  of  certain 
brands  of  cigars  prefer  to  cut  only  two  wrappers  from  each  leaf, 
and  for  this  reason  demand  a  very  small,  round  leaf.  Most  man- 
ufacturers prefer  a  leaf  sufficiently  large  for  cutting  two  or  more 
wrappers  from  each  side,  for  the  reason  that  nearly  all  classes  of 
cigar-wrapper  tobacco  may  be  used  more  economically  in  this  way. 
The  size  of  Sumatra  leaf  most  desired  at  present  is  about  16  inches 
long  and  sufficiently  wide  to  admit  of  the  most  economical  cutting, 
^yhen  leaves  become  very  much  larger  than  this  there  is  danger  of 
coarse  venation,  altho  this  can  be  very  largely  controlled  by  select- 
ing for  seed  only  those  plants  which  produce  leaves  that  have  small, 
fine  veins. 

The  question  of  venation  is  very  intimately  associated  with  both  size 
and  shape  of  leaf,  find  a  certain  correlation  seems  to  exist  between 
these  characters.  The  writers  have  been  able  to  produce  types  hav- 
ing leaves  of  desirable  shape  and  size  in  which  the  venation  is  fine 
and  in  every  way  desirable.  The  experiments  that  have  been  con- 
ducted with  this  end  in  view  prove  beyond  a  doubt  that  these  im- 
portant characters  may  be  successfully  correlated  and  largely  con- 
trolled by  methods  of  selection  and  saving  seed. 

In  curing  tobacco  in  the  bam  the  size  of  the  leaf  has  been  found  to 
be  an  important  factor.  This  has  been  clearly  shown  in  the  breeding 
experiments  in  the  Connecticut  Valley  during  damp  curing  seasons. 
One  of  the  objects  sought  in  Connecticut  has  been  to  secure  a  shorter 
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and  rounder  leaf  than  is  now  being  produced  in  the  Havana  Seed  and 
Broadleaf  varieties.  Xumerous  crosses  have  been  made  and  hybrids 
produced  with  this  end  in  view,  and  considerable  progres.->  has  been 
made  in  securing  a  rounder  leaf  in  the  native  varieties  by  careful 
seed  selection.  It  has  been  invariably  observed  that  these  round- 
leaved  varieties  and  strains  have  suffered  much  less  injury  from 
pole-sweat  than  the  old  standard  varieties.  This  difference  is  attrib- 
uted to  the  fact  that  in  the  case  of  the  old  long-leaf  varieties  the 
leaves  after  wilting  hang  down  close  around  the  stalk  and  adhere 
to  one  another,  thus  preventing  the  proper  circulation  of  air  when 
it  is  most  needed  for  successful  curing;  while  in  the  shorter,  round- 
leaf  types,  the  leaves  stand  out  from  the  stalk,  do  not  adhere  closely 
together,  and  admit  air  freely  to  all  the  leaves  on  the  plant,  thus 
preventing  in  a  large  measure  the  injurious  effects  of  pole-sweat  or 
house-burn.  The  importance  of  the  size  of  leaf  from  this  standpoint 
can  not  be  too  strongly  emphasized.  The  loss  in  the  Connecticut 
Valley,  as  well  as  in  many  other  sections  of  the  country,  due  to  pole- 
sweat  often  takes  away  the  profit  of  the  crop  and  is  keenly  fett  by 
tobacco  growers.  The  best  crops  are  occasionally  totally  ruined  by 
pole-sweat  after  they  have  been  grown  successfully  and  put  into  the 
barn  in  good  shape.  Therefore  it  can  be  plainly  seen  that  the  pro- 
duction of  shorter,  rounder  leaved  varieties  in  sections  of  the  country 
where  pole-sweat  is  disastrous  will  result  in  great  profit  to  the  tobacco 
growers  and  packers.  Crops  which  have  been  Vmdly  injured  in  the 
bam  are  a  source  of  endless  trouble,  and  are  very  expensive  to  sort 
and  pack  successfully. 

For  cigar-filler  purposes  a  comparatively  small,  short,  and  thick 
leaf  is  demanded.  The  small  leaves  are  usually  thicker  and  have 
better  body  and  a  very  much  better  aroma  and  flavor  than  large,  thin 
leaves.  It  has  been  definitely  demonstrated  from  observations  made 
by  experimenters  on  the  island  of  Cuba  and  from  the  observations  of 
the  writers  made  in  certain  filler  districts  of  the  United  States  that 
the  best  and  most  aromatic  fillers  are  always  obtained  from  plants 
producing  comparatively  small  leaves.  Plants  which  in  a  way  seem 
to  represent  dwarf  types  or  strains  almost  invariably  produce  leaves 
which  have  a  much  higher  aromatic  flavor  than  can  be  obtained  from 
plants  of  the  same  variety  producing  larger  and  finer  loaves. 

In  an  attempt  to  improve  the  aroma  of  some  of  our  domestic  filler 
types  thru  breeding  and  selection  the  Department  of  Agriculture  is 
endeavoring  to  produce  new  types  of  Cuban  tobacco  with  very  small 
leaves,  with  the  belief  that  such  types  will  have  a  superior  aroma  and 
will  excel  the  filler  grades  which  are  now  being  grown  in  this  coun- 
try. These  experiments  have  not  advanced  far  enough  to  admit  of 
any  very  definite  conclusions,  but  they  have  indicated  very  clearly 
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that  it  is  possible  to  produce  better  fillers  by  originating  and  per- 
petuating small-leaved  varieties  of  tobacco.  The  yield  from  sucli 
types  has  been  comparatively  small,  but  by  setting  the  plants  closer 
together  it  is  believed  that  there  will  be  very  little  decrease  in  the 
yield  to  the  acre  in  the  production  of  small  leaves  uniformly  thruout 
the  crop. 

The  great  variation  in  the  size  of  leaf  which  is  found  in  nearly  all 
tobacco  fields  makes  it  possible  to  breed  up  and  fix  varieties  which 
will  produce  uniformly  the  size  of  leaf  most  desired  to  meet  special 
market  demands.  Plants  producing  small  leaves  are  found  growing 
along  with  those  producing  large  leaves  when  all  are,  as  far  as  we 
know,  of  exactly  the  same  variety  and  grow  under  equal  and  uniform 
conditions.  This  variation  is  undoubtedly  due  to  promiscuous  acci- 
dental cross- pollination  which  has  taken  place  in  preceding  genera- 
tions. This  variation  in  size  as  in  shape  of  leaf  also  occurs  much 
more  strikingly  on  some  individual  plants  than  on  others.  Plants 
may  be  found  in  all  tobacco  fields  with  leaves  of  comparatively  the 
same  size  and  shape  from  the  top  to  the  bottom  of  the  stalk,  while  in 
the  majority  of  instances  they  are  much  smaller  near  the  base  and 
top  than  the  middle  of  the  stalk.  By  selecting  seed  plants  that  pro- 
.duce  leaves  which  are  uniformly  of  the  desired  size  and  shape  ■from 
top  to  base  of  plant  and  by  covering  the  flower  heads  with  light 
paper  bags,  leaves  very  uniform  in  this  respect  may  be  grown  the 
following  year  from  seed  saved  in  this  manner. 

Any  tobacco  grower  will  recognize  immediately  the  advantages  to 
be  gained  by  producing  types  of  tobacco  in  which  the  leaves  on  all 
of  the  plants  are  uniform  in  size  and  shape  and  where  the  leaves  or, 
the  individual  plants  are  likewise  uniform  in  this  respect  from  the 
top  to  the  bottom  of  the  plant.  The  yield  of  the  crop  will  be  mate- 
rially increased,  as  will  the  value  of  the  tobacco,  while  the  cured 
product  from  such  fields  will  be  much  more  uniform  in  the  packing 
house  and  the  cost  of  handling  proiwrtionately  reduced.  The  writers 
have  already  secured  striking  uniformity  in  some  of  the  best  strains 
of  cigar  and  smoking  tobaccos  grown  from  seed  which  they  have  se- 
lected carefully  and  systematically  for  three  years,  and  have  found  a 
considerable  increase  in  the  yield  and  value  of  the  crop  grown  from 
such  varieties. 

A  recognition  of  the  importance  of  producing  this  uniformity  is 
emphasized  by  the  great  number  of  demands  made  upon  the  writers 
for  seed  of  these  improved  strains.  It  is  easily  within  the  power  of 
tobacco  growers  to  improve  their  present  strains  of  tobacco  in  the 
shape  and  size  of  leaf,  as  well  as  in  other  characters,  by  selecting 
for  seed  the  plants  which  are  most  nearly  perfect  in  these  respects 
and  by  saving  the  seed  under  bag  according  to  the  methods  outlined 
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in  this  bulletin,  in  this  way  preventing  intermixture  with  undesirable 
strains  by  accidental  cross-pollination. 


The  variation  in  the  number  of  leaves  borne  by  individual  plants 
is  just  as  marked  as  the  variation  in  size  and  shape,  but  the  size  and 
shape  are  not  always  correlated  with  the  number  of  leaves.  In  a  gen- 
eral way  it  has  been  the  observation  of  the  writers  that  in  cigar- 
wrapper  tobaccos  the  plants  which  produce  the  best-shaped  leaves 
usually  produce  more  than  the  average  number  of  leaves.  The  varia- 
tion in  the  number  of  leaves  on  individual  plants  grown  in  the  same 
field  may  be  almost  invariably  attributed  to  the  lack  of  systematic 
seed  selection,  to  crossing,  and  to  the  use  of  a  large  proportion  of 
light,  weak  seed  in  planting.  The  variation  may  be  correlated  with 
the  height  of  the  plants  or  the  length  of  the  intemodes,  or  both. 
Different  strains  of  the  same  variety  are  extremely  variable  in  respect 
to  the  number  of  leaves  produced,  and  until  pure  strains  are  devel- 
oped no  very  great  degree  of  uniformity  in  the  number  of  leaves 
borneby  individual  plants  in  the  crops  may  be  expected.  The  pro- 
duction of  strains  true  to  type  and  uniform  in  the  number  of  leaves, 
as  well  as  other  characters,  is  made  possible  by  the  careful  selection 
of  seed. 

The  control  of  the  number  of  leaves  is  directly  associated  with  the 
yield  of  the  crop,  and  bears  a  very  important  relation  to  success  in  the 
handling  and  curing  processes.  The  possibility  of  ])rocuring  a  larger 
number  of  desirable  leaves  on  each  plant  thru  careful  selection  of 
seed  is  no  longer  doubtful,  as  is  clearly  borne  out  by  experiments  in 
tobacco  breeding.  An  increase  in  the  production  of  leaves  borne  by 
individual  plants  has  been  effected  without  any  increase  in  the  height 
of  the  plants  and  with  no  detriment  to  the  quality  of  the  tobacco. 
The  reduction  in  the  height  of  the  plants  is  esiiecially  important  in 
Sumatra  tobacco  grown  under  shade.  It  is  difficult  to  prime  or  pick 
the  top  leaves  from  plants  over  7  or  8  feet  high,  and  it  would  not  be 
advisable  for  the  grower  to  produce  plants  which  must  be  topt 
above  that  height.  The  most  convenient  height  for  a  tobacco  shade  is 
nbout  9  feet.  A  tent  higher  than  this  would  be  difficult  to  build,  and 
would  be  more  liable  to  damage  from  severe  windstorms;  hence  the 
necessity  for  keeping  plants  below  this  height  by  growing  more 
leaves  on  each  plant  or  by  producing  plants  bearing  shorter  inter- 
nodes.  The  Sumatra  and  Cuban  varieties  have  a  tall  habit  of 
growth,  with  long  internodes,  but  respond  readily  to  methods  t>f 
breeding  in  the  production  of  shorter  stalks  and  shorter  distances 
between  the  leaves. 
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In  all  the  varieties  of  tobacco  which  the  writers  have  improved  by 
seed  selection  and  breeding  the  internodes  are  short  and  the  number 
of  leaves  proportionally  greater  in  the  improved  strains.  In  a  care- 
ful count  of  the  number  of  leaves  to  the  plant  in  a  good  field  of 
Sumatra  tobacco  the  average  was  found  to  be  between  19  and  20, 
while  the  records  made  in  the  breeding  plats  of  strains  of  tobacco 
originally  grown  from  the  same  seed  as  the  general  field  where  these 
leaves  were  counted  show  that  the  number  of  leaves  was  increased  by 
two  years'  selection  to  an  average  of  between  23  and  24.  The  breed- 
ing plats  nnd  the  general  field  were  grown  under  exactly  the  same 
conditions  In  order  to  eliminate  any  influences  outside  of  the  results 
of  careful  seed  selection  for  the  production  of  a  greater  number  of 
leaves.  The  leaves  produced  on  the  plants  giving  an  increased  num- 
ber were  equal  in  size  and  more  desirable  in  shape  than  those  from 
stalks  producing  a  smaller  number. 

The  increase  in  yield  due  to  the  production  of  a  greater  number  of 
leaves  on  individual  plants  and  to  shortening  the  internodes  may  he 
secured  by  systematic  seed  selection  with  no  additional  cost  to  the 
grower.  Aside  from  the  increase  in  yield,  the  quality  of  the  leaf  when 
there  is  a  large  number  of  leaves  borne  by  the  stalks  is  usually  better 
than  when  the  stalks  produce  but  few  leaves.  This  is  particularly 
true  in  cigar  and  high-grade  smoking  tobaccos.  None  of  the  im- 
proved types  of  Sumatra  tobacco  have  leaves  sufficiently  close  together 
to  cause  any  deterioration  in  the  quality  or  texture  of  the  leaf  during 
the  caring  process.  In  the  case  of  certain  types  of  export  and  plug 
tobaccos  and  in  some  of  the  northern-grown  cigar-tobacco  varieties 
an  increase  in  number  of  leaves  is  not  desirable,  for  the  reason  that  it 
is  conducive  to  pole-sweat  when  the  crop  is  being  cured.  It  is  further 
true  in  the  case  of  these  varieties  that  if  the  number  of  leaves  is  in- 
creased without  shortening  the  internode,  the  plants  will  become  too 
tall  for  expeditious  handling.  Therefore,  it  is  necessary  in  certain 
varieties  of  tobacco  to  keep  the  leaves  down  to  a  certain  definite  num- 
ber, with  a  desirable  length  of  internode. 

It  is  entirely  possible  for  the  grower  to  control  largely  the  number 
of  leaves  by  careful  seed  selection  and  in  this  way  produce  uniformly 
the  plants  which  give  the  number  desired.  Care  must  always  be  taken 
in  selecting  for  a  large  number  of  leaves  not  to  increase  the  number 
at  the  expense  of  leaf  imiformity.  Only  plants  having  leaves  uni- 
form in  size  and  shape  should  be  selecte<l  for  seed  purposes,  and  this 
selection  must  be  kept  up  with  unremittent  persistency  from  year  to 
year  in  order  to  hold  constant  the  chai-acters  of  improved  strains  of 
tobacco  after  they  have  been  produced. 

A  large  number  of  leaves  to  the  plant  is  almost  invariably  closely 
correlated  with  a  much  lessened  tendency  to  sucker  and  with  de- 
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creased  seed  production.  The  plant  food  in  such  cases  goes  to  the 
leaves,  where  it  is  most  needed,  and  not  into  the  production  of  suckers 
and  of  seed,  which  would  be  a  loss  to  the  grower.  A  large  jfro^th  of 
leaf  greatly  retards  the  growth  of  suckers,  and  in  some  instances  types 
have  been  produced  which  were  comparatively  suckerless — i.  e.,  types 
whjch  produced  only  very  few  and  small  suckers.  These  types  are 
desirable  not  only  from  the  standpoint  of  an  increased  leaf  produc- 
tion, but  the  expense  of  suckering  is  in  a  large  measure  eliminated. 

I'he  habit  of  growth  of  the  leaves,  whether  erect,  or  at  right  angles 
to  the  stalk,  or  drooping,  greatly  influ^ices  the  number  of  '*  sand  "  or 
ground  leaves  obtained  from  the  crop.  When  the  leaves  are  drooping 
or  pendent  on  the  stalk  the  tips  of  a  number  of  the  lower  one?  come  in 
contact  with  the  ground  and  are  often  covered  with  sand  or  beaten 
and  bruised  by  heavy  rains,  and  are  therefore  partially  or  totally 
damaged.  This  loss  of  the  lower  leaves  of  the  stalk  can  be  very 
largely  overcome  by  carefully  selecting  for  seed  those  planti;  on  which 
the  leaves  have  an  upright  or  erect  habit  of  growth.  This  very 
important  point  in  the  habit  of  growth  of  the  plant  is  often  over- 
lookt,  but  can  be  easily  controlled  by  systematic  selection.  In  view 
of  the  fact  that  the  sand  leaves  are  not  nearly  so  valuable  as  those 
which  have  not  been  injured  in  this  way,  it  is  highly  desirable  that 
this  habit  of  growth  of  the  plant  be  kept  constantly  in  mind  when 
selecting  plants  for  seed  purposes.  ' 

The  number  of  leaves  on  plants  of  a  drooping  habit  of  growth  is 
sometimes  greater  than  where  the  leaves  grow  erect  or  in  an  upright 
position,  but  where  a  large  number  of  the  lower  leaves  are  badly 
damaged  a  larger  number  of  the  best  grade  of  wrappers  may  be  ob- 
tained from  plants  producing  a  somewhat  smaller  number  of  leaves, 
but  all  erect.  Individual  plants  producing  a  large  number  of  the 
desirable  erect  leaves  may  be  found,  however,  and  such  plants  should 
be  saved  for  seed  under  bag  in  order  to  propagate  the  strain  the  fol- 
lowing year. 

THE  PBODITCTIOir  OF  SOSBVCKEKlSa  TTTES. 

The  number  and  size  of  suckers  borne  by  individual  tobacco  plants 
are  subject  to  considerable  variation.  In  making  selections  of  seed 
plants  in  many  tobacco  fields  the  writers  have  found  plants  bearing 
from  8  to  12  large  suckers,  and  in  the  same  fields  other  plants  pro- 
ducing only  one  or  two  small  suckers.  In  Plate  V  are  shown  two 
plants  growing  side  by  side  in  the  field,  at  about  the  same  stage  of 
maturity,  one  of  which  bore  five  large  suckers,  while  the  neighbor- 
ing plant  bore  only  one  small  sucker.  Instances  of  this  kind  are 
common  in  most  tobacco  fields.  As  can  be  seen  in  the  illustration  the 
nonsuckering  plant  has  a  larger  number  of  more  rounded  leaves 
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than  tlie  suckering  plant,  which  condition  is  usually  true  in  all  such 
cases. 

The  production  of  many  large  suckers  is  usually  correlated  with 
the  development  of  few,  heavy,  dark,  and  usually  narrow,  pointed 
leav&s.  This  condition  is  explained  on  the  ground  that  the  large 
sucker  branches  take  from  the  plants  the  elements  of  plant  food 
which  otherwise  would  be  utilized  in  the  development  of  many 
broad,  round  leaves.  The  possibility  of  securing  nonsuckering  types 
of  tobacco  was  suggested  in  the  course  of  a  series  of  experiments  in 
the  improvement  of  cigar-wrapper  tobaccos.  In  the  selection  of  seed 
plants  great  care  was  exercised  to  pick  out  those  bearing  the  largest 
number  of  rounded  leaves  witli  fine  veins.  In  the  course  of  the 
study  of  the  progeny  of  these  plants  it  was  observed  that  few  suckers 
were  produced  by  the  most  desirable  types  of  plants.  The  continued 
observations  on  this  subject  have  confirmed  the  conclusions  that 
there  is  a  correlation  between  the  number,  shape,  and  character  of 
the  leaves  borne  by  individual  plants  and  the  number  and  size  of 
suckers  produced  by  these  plants. 

The  number  and  size  of  the  suckers  produced  by  the  plants  in  all 
tobaccos  is  nn  important  practical  problem  from  several  standpoints. 
Owing  to  the  dwarfing  and  otherwise  injurious  eifect  of  the  suckers 
it  is  necessary  to  remove  them  by  breaking  them  off,  or  to  "  sucker  " 
the  plants,  as  the  process  is  commonly  called.  There  is  great  danger 
of  breaking,  tearing,  or  injuring  the  leaves  during  the  suckering 
process,  and  this  causes  much  loss  in  cigar-wi'apper  varieties,  as  the 
injured  cigar-wrapper  leaf  is  i-endered  practically  worthless.  A  care- 
less laborer  frequently  causes  great  loss  to  the  grower  during  the 
process  of  suckering  the  plants.  Owing  to  the  fact  that  the  suckers 
do  not  develop  on  nil  of  the  plants  at  the  same  time  and  consequently 
can  not  all  be  removed  at  once,  it  is  necessary  to  go  over  the  field 
several  times  during  the  season  in  order  to  remove  all  of  them. 

The  cost  of  suckering  is  one  of  the  important  items  of  expense  in 
the  cultivation  of  tobacco.  Therefore  the  production  of  nonsuckering 
types  is  an  economic  problem  of  great  importance,  not  only  hy 
reason  of  the  reduction  in  the  cost  of  growing  the  crop,  but  from  the 
fact  that  the  nonsuckering  types  usually  produce  a  larger  yield  of  a 
more  desirable  quality  of  tobacco  than  the  suckering  types. 

It  has  been  found  possible  to  produce  uniform  strains  of  different 
varieties  of  tobacco  having  but  few  and  small  suckers  by  saving  the 
seed  from  nonsuckering  plants  under  bag.  As  an  illustration  of  the 
possibility  of  the  growers  producing  such  types  the  experience  of  one 
of  the  writers  in  the  improvement  of  the  Connecticut  Broa<lieaf 
tobacco  may  be  cited.  In  these  experiments  desirable  plants  were 
selected  for  seed  in  1903,  producing  round  leaves  of  fine,  silky  texture 
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and  few  suckers.  The  crops  raised  from  this  seed  were  found  to 
produce  but  few  suckers,  the  progeny  of  the  different  plants  varying 
somewhat  in  this  respect.  From  the  strains  producing  the  best  type 
of  leaves  and  bearing  the  least  number  and  smallest  size  of  suckers 
nonsuckehng  plants  were  again  selected  and  the  seed  saved  under 
bag  in  1904.  In  the  season  of  1905  it  was  found  that  the  progeny  of 
these  selections  were  almost  free  from  large  suckers.  In  one  strain 
in  particular  only  a  few  very  small  suckers,  none  of  which  grew  more 
than  4  inches  in  length,  were  produced.  The  plants  raised  from 
ordinary  seed  of  the  same  variety  in  the  same  field  produced  many 
large  suckers,  and  as  usual  it  was  necessary  to  sucker  the  crop  several 
times  during  the  season.  The  remarkable  difference  in  tbe  sucker- 
ing  and  nonsuckering  habit  has  become  so  well  fixt  in  this  particulttr 
strain  that  a  limited  distribution  of  the  seed  was  made  for  testing 
during  the  season  of  1906. 

It  has  been  suggested  that  by  saving  seed  from  sucker  branches 
strains  of  tobacco  are  developed  which  produce  an  increasingly  large 
proportion  of  suckers;  in  other  words,  that  sucker  seed  tends  to 
produce  suckering  types  of  tobacco.  In  experiments  with  plants 
raised  from  seed  saved  from  the  central  flower  cluster  the  writers 
have  observed  little  or  no  difference.  As  a  rule,  however,  it  has  been 
found  that  the  seed  pods  in  the  central  flower  cluster  contain  more 
large  and  heavy  seed  than  the  pods  borne  by  the  sucker  branches,  so 
that  where  seed  is  not  carefully  separated  in  order  to  secure  only 
heavy  seed  for  planting  it  is  probably  the  best  practise  to  save  seed 
from  pods  borne  by  the  central  flower  cluster  of  the  seed  head. 

TEE    PBOBTJCTION    OP    EABLY    VABIBTIEB.  . 

Early  maturing  varieties  of  tobacco  are  of  particular  importance 
to  northern  tobacco-growing  districts.  Owing  to  the  fact  that 
frost  kills  the  plants  it  is  necessary  for  northern  farmers  to  grow 
varieties  which  will  mature  between  the  time  of  the  last  frost  in 
the  spring  and  the  first  frost  in  the  autumn.  After  the  tobacco 
crops  have  been  harvested  and  hung  in  the  barns  the  curing  processes 
are  carried  on  most  favorably  during  warm  weather.  The  length 
of  time  required  for  the  completion  of  the  curing  varies  with  the 
variety  grown,  the  purpose  for  which  the  tobacco  is  to  be  used,  and 
the  weather.  Under  nonnal  conditions,  however,  the  natural  curing 
period  e.ttends  from  four  to  eight  weeks.  It  can  readily  be  seen, 
therefore,  that  early-maturing  varieties  are  likely  to  have  more 
favorable  conditions  for  curing  than  lute  varieties,  as  has  pi-oved 
to  be  the  case  in  the  experience  of  the  tobacco  growers  in  northern 
districts. 
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Another  fact  of  importance  in  this  regard  is  the  likelihood  of 
late-maturing  varieties  being  injured  in  the  field  by  autumnal  storms. 
The  earlier  the  crop's  can  be  harvested,  the  less  is  the  probability 
of  injury  by  severe  rain,  wind,  or  hail  storms.  In  one  district  of 
the  Connecticut  Valley  in  the  season  of  1905  a  severe  hailatonn  at 
about  the  usual  time  of  harvest  completely  destroyed  all  except  the 
early-maturing  tobacco,  which  had  been  harvested  and  hung  in  the 
curing  sheds.  This  experience  is  common  to  other  northern  tobacco 
regions  and  emphasizes  the  value  of  early-mafuring  varieties. 

The  uniformity  in  time  of  maturing  of  the  individual  plants  in 
the  fields  is  an  important  practical  matter.  In  those  districts  where 
the  tobacco  crop  is  harvested  by  cutting  off  the  plants  near  the 
ground  all  of  the  plants  in  a  given  section  of  the  field  must  be  cut 
off  at  one  time.  The  immature  plants  can  not  be  left  to  ripen  and 
the  early-maturing  plants  can  not  be  harvested  before  the  rest  of 
the  plants  in  the  field.  Overripe  or  underripe  tobacco  is  likely  to 
be  of  poor  quality.  In  cigar-wrapper  varieties  the  overripe  leaves 
lack  elasticity,  gloss,  and  strength.  The  underripe  leaves  are  likely 
to  have  uneven  color  and  are  susceptible  to  injury  by  various  fun- 
gous and  bacterial  diseases.  It  is  very  important,  therefore,  that  the 
individual  plants  in  the  field  ripen  uniformly,  so  that  they  can  be 
harvested  at  one  time  without  loss  or  injury. 

The  lack  of  uniformity  in  the  maturity  of  leaves  borne  at  the  base, 
middle,  and  top  of  the  plants  is  a  cause  of  loss  in  value  of  the  crop  to 
the  growers.  As  a  rule  the  bottom  or  so-called  "  sand  "  leaves  ripen 
first,  the  middle  leaves  next,  and  the  top  leaves  last.  In  the  varieties 
of  cigar-wrapper  or  smoking  tobaccos,  especially  where  the  entire 
plant  is  harvested  at  one  time,  the  overripe  sand  leaves  and  the  im- 
mature top  leaves  on  such  variable  plants  are  inferior  in  value  to  the 
middle  leaves.  As  stated,  the  color  of  these  sand  and  top  leaven  is 
usually  poor  and  undesirable,  and  there  is  also  generally  a  corre- 
sponding inferiority  in  the  texture  and  quality  of  these  leaves,  A 
careful  study  of  the  plants  in  tobacco  fields  at  the  time  of  the  harvest 
has  shown  that  individual  plants  bearing  leaves  that  ripen  uniformly 
from  the  bottom  to  the  top  of  the  plants  can  be  found.  In  the  experi- 
ments with  the  production  of  improved  types  of  Connecticut  Sumatra 
and  Connecticut  Cuban  tobacco  it  was  found  that  by  selecting  these 
uniformly  ripening  plants  and  saving  the  seed  under  bag  imiform- 
strains  of  these  varieties  could  be  produced. 

The  common  practise  of  harvesting  these  varieties  is  to  prime  or 
pick  off  the  lower  ripe  leaves  first;  then  a  few  days  later  prime  the 
middle  leaves,  and  finally  harvest  the  top  leaves.  In  the  case  of  the 
improved  strains  selected  with  the  object  of  obtaining  uniformly 
maturing  plants  practically  all  of  the  leaves  can  be  primed  at  one 
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time.  This  improvement  not  only  reduces  the  cost  of  harvest,  but 
results  in  a  more  uniform  crop  of  tobacco. 

The  differences  in  rate  of  growth  of  the  individual  plants  in  to- 
bacco fields,  resulting  in  varying  times  of  ripening  of  the  plants,  is 
illustrated  in  Plate  VI,  figure  1.  This  degree  of  variability  could  be 
found  in  all  the  tobacco  fields  visited  by  the  writers.  In  Plate  VI, 
figure  2,  are  shown  two  rows  of  plants  of  the  same  variety  treated 
exactly  alike  from  the  time  of  sowing  the  seed  to  harvest,  one  grown 
from  the  seed  of  the  late  and  the  other  from  the  seed  of  the  early 
plant  shown  in  Plate  VT,  figure  1.  The  difference  in  time  of  ripening 
in  this  case  was  seven  drtys;  in  other  words,  the  early  strain  was 
ready  for  harvest  one  week  before  the  late  strain. 

The  experiments  which  have  been  conducted  for  the  purpose  of 
"improving  the  different  varieties  of  cigar  wrapper  and  filler  varieties 
and  of  smoking  varieties  of  tobacco  have  demonstrated  that  it  is 
possible  for  tobacco  growers  to  improve  the  earliness  of  maturity  of 
their  %'arietiea  wherever  such  improvements  are  desirable.  This 
improvement  can  be  practically  carried  out  by  a  careful  study  of  the 
habits  of  growth  of  the  plants  in  the  field  and  the  selection  of  the 
earliest  and  best  plants  for  seed,  saving  the  seed  of  these  plants  with 
precautions  to  prevent  cross-fertilization.  The  production  of  earlier 
varieties  requires  several  years  of  systematic  selection  and  must  be 
accompanied  by  a -careful  study  of  the  quality  and  character  of  the 
product  of  the  early  strains.  The  practical  limitation  of  earliness 
or  the  process  of  shortening  the  period  of  maturity  depends  on  the 
effect  of  such  change  on  the  quality  and  yield  of  the  early  varieties. 

Other  things  being  equal,  early-maturing  varieties  of  tobacco  are 
desirable,  especially  in  northern  sections,  and  can  be  produced  by 
the  growers  thru  the  systematic  selection  of  early  seed  plants.  Uni- 
formly maturing  plants  in  a  field  and  uniformly  maturing  leaves  on 
the  same  plant  are  of  great  importance  and  can  be  produced  by 
similar  practical  methods  of  seed  selection. 

THE   IMPROVEMENT   OF  THE  BUBNINO   QUAUTY. 

The  nature  of  the  "  burn  "  presents  to  the  grower  of  cigar,  ciga- 
rette, or  pipe  tobacco  a  most  vital  question,  and,  in  the  case  of  poor- 
burning  tobaccos,  an  obstacle  which  is  very  difficult  to  overcome.  All 
previous  researches  looking  toward  the  solution  of  this  problem  have 
been  confined  to  studies  of  the  conditions  of  soil,  fertility,  cultiva- 
tion, and  fermentation,  and  their  relation  to  the  character  of  the 
bum  of  the  tobacco,  and  thru  the  efforts  of  those  who  liave  care- 
fully investigated  these  subjects  improvements  have  been  made  in 
the  bum  of  most  of  the  varieties  of  tobacco,  A  thoro  understanding 
of  these  phases  of  this  question,  however,  does  not  wholly  solve  the 
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problem,  nor  does  the  improvement  in  methods  of  culture  exhaust 
the  possibilities  in  the  production  of  uniformly  good-burning  tobacco. 
There  are  no  cases  on  record  of  previous  efforts  having  been  made 
to  improve  by  breeding  and  seed  selection  the  combustibility  of  the 
varieties  of  tobacco.  Believing  it  po^ible  to  produce  better  burn- 
ing varieties  in  this  way,  the  writers  have  endeavored  in  the  course 
of  their  experiments  during  the  past  three  years  to  produce  strains 
of  cigar-Tvrapper  varieties  which  will  bum  more  freely  and  uni- 
formly than  those  which  are  grown  at  present. 

Sufficient  progress  has  been  made  to  show  very  clearly  that  the 
variability  in  burn  of  tobacco  produced  by  different  plants  is  not 
altogether  due  to  favorable  or  unfavorable  conditions  of  soil,  vari- 
ations in  kind  or  quantity  of  fertilizers,  or  to  methods  of  fermen- 
tation, but  that  the  individual  plants  themselves  possess  some  innate 
character  which  bears  a  marked  relation  to  the  nature  of  the  bum 
of  the  leaves.  It  is  not  definitely  known  whether  this  is  due  to  the 
capacity  of  different  plants  to  take  up  and  assimilate  the  chemical 
constituents  of  plant  food  in  different  proportions  or  whether  it  is 
due  to  the  difference  in  the  physiological  constitution  of  the  leaves. 
To  the  practical  tobacco  grower  it  is  of  little  interest  to  know  the 
exact  reason  for  this  variability,  but  it  is  of  most  vital  interest  to 
him  to  know  that  it  does  occur,  and  that  the  good  or  poor  burning 
quality  of  the  plant  is  uniformly  transmitted  to  its  progeny,  so  that 
the  nature  of  the  burn  can  be  largely  controlled  by  seed  selection. 
A  difference  in  the  soil  or  fertilizer,  or  in  the  treatment  of  the  crop, 
always  has  a  greater  or  less  influence  on  the  burn  of  tobacco,  and 
must  Ix'  taken  into  consideration ;  but  in  ordinary  crops  of  tobacco, 
where  all  conditions  are  as  nearly  equal  as  possible,  this  marked  vari- 
ation in  the  burning  quality  of  the  individual  plants  still  occurs. 

The  writers  have  found  plants  lielonging  to  the  same  variety 
growing  side  by  side  under. uniform  field  conditions  which  showed 
the  widest  variation  in  the  nature  of  the  burn.  The  product  of  one 
type  of  plant  would  burn  freely  and  evenly,  while  that  of  another 
typo  had  a  very  poor  combustibility.  This  variation  in  bum  can  - 
not  be  explained  on  the  ground  of  any  difference  in  soil  or  cultural 
treatment,  but  can  only  l)e  understcwd  by  assuming  that  there  are 
innate  differences  in  the  individual  plants  in  this  respect.  The 
writers  have  proved  beyond  a  doubt  that  this  innate  character  does 
exist  and  is  hore<litary.  Kxperiinental  plots  of  tobacco  grown  from 
the  seed  of  the  good  and  poor  burning  plants  have  shown  that  this 
cliaructcr  is  e.xtremely  uniform  in  the  progeny,  provided  other  con- 
ditions are  equal.  Plato  VII  sliows  two  rows  of  tobacco  growing 
side  by  side,  one  of  which  produced  a  tobacco  that  burned  very  sat- 
isfactorily, while  the  product,  of  the  other  was  very  deficient  in  com- 
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bustion  under  ordinary  conditions.  Taking  this  variability  as  a 
basis,  it  has  been  possible  to  produce  by  careful  seed  selection  strains 
of  tobacco  possessing  greatly  improved  bum  without  any  change  in 
the  soil  or  in  the  method  of  handling  the  soil  or  the  crop. 

In  the  case  of  one  variety  of  Sumatra  tobacco  to  which  the  great- 
est objection  was  its  poor  burn,  strains  have  been  produced  in  the 
course  of  these  experiments  which  bum  in  a  perfectly  satisfactory 
way  without  coaling  or  flaking.  Even  the  top  leaves  in  these  par- 
ticular strains  have  a  free,  even  bum  and  good  capacity  for  holding 
fire. 

The  production  of  improved  burning  strains  requires  more  de- 
tailed experimental  work  than  the  improvement  of  shape,  size,  or 
number  of  leaves.  No  field  character  of  the  plant  has  been  closely 
enough  associated  or  correlated  with  the  nature  of  the  combustion 
of  the  cured  leaves  to  make  possible  the  selection  of  the  best  burning 
plantij  in  the  field.  Conseqiiently  they  can  only  be  determined  by 
actual  burning  tests  of  the  tobacco  aftei-  it  has  past  thru  the  proc- 
esses of  curing  and  fermentation.  For  this  reason  the  leaves  of  each 
seed  plant  must  be  carefully  harvested  separately  and  labeled  in  a 
manner  to  correspond  with  the  label  designating  the  seed  saved  from 
the  same  plant.  It  is  always  desirable  that  each  priming  of  leaves  be 
numbered  or  marked  so  that  it  may  be  identified  after  curing 
and  fermentation.  This  enables  the  experimenter  to  make  a  test  of 
the  uniformity  of  the  bum  of  the  top,  middle,  and  bottom  leaves  of 
each  individual  seed  plant.  There  is  considerable  variability  in  the 
degree  of  uniformity  of  the  bum  of  leaves  borne  on  different  parts 
of  the  plant,  and  therefore  it  is  desirable  to  secure  seed  from  plants 
which  show  a  good  burn  in  all  the  leaves,  in  order  to  produce  a  strain 
with  uniformly  good  combustion.  The  leaves  of  all  the  seed  plants 
should  be  cured  and  fermented  under  conditions  as  nearly  normal  as 
can  be  obtained  in  order  to  admit  of  a  fair  comj>etitive  test  and  to 
eliminate  the  possible  influence  of  irregular  conditions. 

Where  large  numbers  of  samples  are  to  be  tested  specially  con- 
structed apparatus  is  necessary  to  secure  accurate  results,  A  simple 
form  of  apparatus  has  been  devised  by  Dr.  W.  Vi'.  Gnnicr,  of  this 
office,  for  making  these  comparative  tests.  It  consists  of  a  series  of 
glass  tubes  bo  arranged  that  each  tube  will  smoke  a  cigar  in  very 
much  the  same  manner  as  it  is  smoked  by  an  individual,  but  with 
more  regularity  and  uniformity.  This  apparatus  is  operated  by 
means  of  an  intermittent  flow  of  water  which  subjects  all  the  cigars 
to  exactly  uniform  conditions.  A  carefully  adjusted  aspirator  draws 
the  proper  intermittent  current  of  air  thm  the  cigars,  and  is  so  con- 
nected with  the  tubes  that  exactly  the  same  strength  of  current  is 
drawn  thru  each  cigar.     A  paper  has  been  prepared  by  Doctor  Gar- 
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ner  ■■  which  describes  this  apparatus  and  method  of  laboratory  tests 
of  the  burn  of  tobacco  in  detail.  By  smoking  several  cigars  at  the 
same  time  by  the  use  of  this  device  it  is  possible  to  make  very  close 
and  accurate  observations  on  the  rate  and  evenness  of  bum,  color  of 
ash,  and  other  characteristics  of  the  tobacco  from  different  plants. 

Cigars  are  prepared  for  this  test  from  all  the  samples  to  be  tested 
from  the  different  plants  and  are  allowed  to  dry  out  under  natural 
but.  uniform  conditions.  The  method  employed  by  the  writers  in 
determining  the  comparative  combustibility  of  the  leaves  from  each 
seed  plant  is  as  follows : 

One  cigar  is  made  wholly  from  the  leaves  of  each  plant,  using  the 
top  leaves  for  filler,  thos^e  next  to  the  top  for  binder,  and  one  side  of  a 
middle  leaf  for  the  wrapper.  The  other  half  of  the  wrapper  leaf 
is  reserved  for  a  supplementary  test,  which  will  be  described  later. 
The  object  in  making  the  entire  cigar  from  the  same  plant,  whether 
it  is  a  filler  or  a  wrapper  type,  is  to  eliminate  the  possible  influence 
of  any  other  tobacco  upon  that  which  is  being  tested.  After  the 
cigars  have  dried  sufficiently,  they  are  placed  in  the  apparatus  for 
smoking  and  all  drafts  excluded  from  the  room  to  secure  absolute 
uniformity  of  conditions.  While  the  cigars  are  burning  they  are 
scored  on  the  several  points  which  go  to  make  up  a  good  or  poor  bum. 
The  differences  in  character  of  bum  of  tobacco  from  the  different 
plants  when  smoked  under  these  uniform  conditions  is  very  surpriz- 
ing, and  shows  clearly  the  variability  of  the  quality  of  bum  in 
tobacco  produced  by  different  plants  grown  under  uniform  conditions. 

The  rate  of  bum  is  carefully  determined,  and  the  degree  of  uni- 
formity or  evenness  noted.  Some  eigtirs  will  burn  down  on  one  side 
and  go  entirely  out  on  the  other,  while  others  burn  completely  and 
evenly.  Some  will  bum  much  more  rapidly  than  others  and  with 
greater  evenness.  In  many  cases  the  wrapper  puckers  or  swells  just 
ahead  of  the  fire,  and  often  a  shiny,  metallic,  black  ring  will  appear 
just  back  of  the  burning  tobacco.  Sometimes  both  of  these  phe- 
nomena are  present,  and  in  this  case  the  black  ring,  which  indicates 
what  is  known  as  a  metallic  burn,  appears  between  the  lire  on  tbe 
cigar  and  the  ring  caused  by  the  puckering  or  swelling  of  the  leaf. 
These  rings  indicate  a  poor  bum  and  are  invariably  associated  with 
poor-burning  tobacco  and  very  frequently  with  an  undesirable  or 
bitter  taste. 

The  pomparative  degree  of  coaling,  i.  e.,  a  swelling  of  the  wrapper 
at  the  burning  point  leaving  a  black  ash,  can  be  readily  determined 
and  noted  in  these  tests.  The  character  of  the  ash  is  also  considered 
very  important,  and  in  case  it  flakes  badly  or  is  of  a  very  dark,  dull 
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color  the  seed  from  plants  producing  such  tobacco  is  discarded. 
The  seed  from  only  those  plants  which  produce  tobacco  that  bums 
evenly,  closely,  and  holds  fire  well,  with  no  coating  and  with  a  white, 
close,  compact  ash,  is  selected  for  further  planting  in  the  production 
of  good  burning  types. 

In  the  case  of  cigar-wrapper  tobacco  an  additional  test  is  made  in 
which  some  standard  filler  and  binder  tobaccos  are  used  and  only  the 
wrappers  are  taken  from  the  plants  to  be  tested.  This  gives  an 
opportunity  to  observe  the  effects  of  other  tobaccos  on  the  burn  of  the 
wrapper  and  gives  a  test  which  may  be  compared  to  the  testing  of 
the  wrapper  in  the  ordinary  way  on  cigars.  A  good,  uniform  grade 
of  filler  and  binder  is  used  in  these  tests.  The  wrappers  from  the 
best  burning  plants  bum  a  little  ahead  of  the  filler,  but  hold  fire  well 
and  burn  evenly  around  the  cigar. 

These  tests  are  further  supplemented  by  another  and  more  delicate 
one  for  bringing  out  the  fine  points  of  difference  in  the  wrapper 
leaves  from  the  individual  seed  plants  without  the  possible  influ- 
ence of  any  other  filler  or  binder,  or  of  poor  workmanship.  Wrap- 
pers taken  from  the  half  leaf  left  in  making  the  cigar  test  are  placed 
on  prepared  forms,  the  shape  and  size  of  an  average  cigar,  just  as 
they  would  be  placed  on  a  cigar,  and  are  allowed  to  dry  on  these 
forms.  The  forms  are  removed  after  the  wrappers  are  thoroiy 
dried,  leaving  the  wrapper  in  the  shape  of  a  tube,  just  as  it  would 
be  if  it  could  be  removed  from  the  cigar  in  a  dry  condition.  One 
end  of  this  wrapper  tube  is  placed  over  the  end  of  a  gla^  tube, 
upon  which  it  fits  closely.  A  current  of  air  is  then  drawn  thru  the 
glass  tube,  entering  at  the  end  on  which  the  wrapper  was  placed  and 
of  sufficient  strength  to  give  the  best  conditions  for  burning.  The 
end  of  the  wrapper  is  then  lighted  with  a  spreading  fiame,  and  accu- 
rate notes  are  taken  on  the  length  of  time  the  tobacco  holds  fire 
and  the  character  of  th*  bum.  The  wrappers  from  the  best  burning 
leaves  will  bum  up  evenly,  but  where  the  combustion  is  at  all 
deficient  it  is  clearly  brought  out  in  this  test.  In  many  cases  instead 
of  burning  evenly  the  fire  will  run  in  streaks  about  the  leaf  or  will 
go  out  when  it  reaches  a  vein.  Some  of  the  leaves  will  scarcely 
burn  at  all  under  these  conditions,  while  others  will  burn  in  a  very 
satisfactory  way.  This  final,  delicate  test  is  used  more  especially 
for  cigar  wrappers  than  for  any  other  class  of  tobacco.  In  all  ca&es 
a  final  test  is  made  by  smoking  a  cigar  made  from  the  tobacco  under 
test. 

Whether  the  grower  uses  the  methods  which  we  have  described 
in  testing  the  burn  of  his  tobacco  or  not,  it  is  comparatively  easy  for 
him  to  make  a  definite  test  of  the  combustibility  of  the  leaves  from 
all  the  plants  which  he  selects  for  seed,  and  in  this  way  gradually 
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breed  up  good  burning  types  of  tobacco  in  which  the  burn  will  be 
uniforin  thruout.  This  uniformity  in  type  can  oniy  be  secured  bj' 
saving  the  seed  of  the  plants  producing  the  good-burning  type  of 
tobacco,  these  having  been  protected  from  cross-polUnation  accord- 
ing to  the  method  described  in  this  bulletin. 

THE  SELECnoiT  OF  SEEB  PLANTS. 

The  successful  improvement  of  tobacco  varieties  by  selection  de- 
pends on  the  characters  of  the  plants  saved  for  seed  production.  Too 
much  emphasis  can  not  be  given  to  the  necessity  for  great  care  in  the 
selection  of  seed  plants.  The  history  of  the  production  of  the  valu- 
able varieties  of  tobacco  by  seed  selection  is  sufficient  evidence  of  the 
importance  of  this  subject.  The  running  out  or  deterioration  of  the 
established  varieties  where  careful  seed  selection  has  not  been  fol- 
lowed and  the  consequent  deplorable  financial  condition  of  the 
growers  of  these  inferior  tobaccos  is  additional  argument  for  the 
adoption  of  the  most  improved  methods  of  saving  seed  by  all  growers. 
Inasmuch  as  any  improvement  in  the  yield  or  quality  of  tobacco 
means  that  much  additional  profit  to  the  growers  and  manufacturers, 
iittention  to  seed  selection  is  a  matter  of  direct  financial  importance 
Bs  well  as  scientific  interest. 

The  development  of  highly  specialized  means  for  manufacture  and 
the  increasing  demand  by  the  consumers  for  a  variety  of  manu- 
factured tobacco  products  are  important  reasons  for  the  most  careful 
study  of  seed  selection  as  a  means  for  producing  tobacco  adapted  for 
the  manufacture  of  special  grades.  In  fact,  a  survey  of  the  con- 
ditions of  the  tobacco  growers  in  different  sections  shows  that  in 
those  regions  where  a  systematic  attempt  is  made  to  produce  a  type 
of  tobacco  adapted  to  the  specialized  market  requirements  the  pros- 
perity of  the  tobacco  growers  is  much  greater  than  where  no  such 
attention  is  given  to  the  improvement  of  th^  crop.  It  can  be  safely 
stated  that  the  tobacco  grower  of  the  present  day  and  of  the  future 
must  either  keep  pace  with  the  demands  of  the  market  or  be  forced 
out  of  business.  Owing  to  the  increased  general  prosperity  and 
wealth  of  the  United  States,  tobacco  consumei-s  are  constantly  de- 
manding a  higher  grade  of  tobacco,  a  demand  which,  if  taken  advan- 
tage of  by  tiie  producer,  means  greater  profit  and  better  prices  for  the 
specialized  crops. 

The  common  practise  in  selecting  tobacco  seed  plants  in  many 
tobacco -growing  regions  is  to  save  a  group  of  a  dozen  plants,  more 
or  less,  depending  on  the  acreage  of  tobacco  grown,  in  some  con- 
venient corner  or  section  of  the  field  where  they  will  interfere  least 
with  the  harvesting  of  the  crop.  A  visit  to  any  tobacco-growing  re- 
gion in  the  United  States  shortly  after  the  crop  is  harvested  will 
show  these  clumps  of  plants  which  have  been  left  for  seed.     It  is 
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usually  the  practise  of  the  best  growers  to  save  portions  of  one  or 
more  rows  producing  the  best  plants,  but  frequently  even  this  care  is 
not  given  to  this  most  important  factor  of  tobacco  growing.  On  the 
large  tobacco  plantations  the  writers  have  frequently  observed  a  sec- 
tion of  the  field  set  apart  for  seed  production.  In  some  cases  the 
poorest  plants  in  such  sections  have  been  topt,  while  in  others  this 
practise  has  not  been  followed.  This  method  of  selecting  seed  plants 
is  not  as  desirable  as  that  employed  in  saving  seed  in  most  farm.crops. 
It  means  that  the  growers  do  not  take  advantage  of  the  variability  of 
the  individual  tobacco  plants  in  the  field,  and  consequently  lose  the 
benefits  to  be  derived  from  using  the  best  plants  as  the  parents  for 
the  next  year's  crop.  After  carefully  studying  the  plants  in  hundreds 
of  tobacco  fields,  the  writers  have  found  that  the  best  plants  do  not 
grow  in  groups,  but  in  different  parts  of  the  field,  and  can  only  be 
found  by  diligent  search  and  careful  observation  of  the  crop,  plant 
by  plant,  from  the  time  the  plants  are  set  out  in  the  field  until  they  are 
topt.  As  soon  as  the  benefits  to  be  derived  from  -seed  selection  and 
breeding  have  been  demonstrated  in  tobacco-groping  communities 
the  growers  are  usually  quick  to  take  advantage  of  the  improved 
methods  of  saving  seed. 

It  has  been  frequently  urged  that  change  of  seed  is  beneficial.  In 
the  light  of  recent  investigations  and  observations  on  this  subject 
this  contention  is  believed  to  be  incorrect  in  the  case  of  tobacco.  In 
other  words,  seed  should  be  saved  on  the  farm  or  field  where  the  crop 
is  to  be  grown.  A  change  of  seed  is  always  experimental,  and,  as 
pointed  out  in  the  discussion  of  the  introduction  and  acclimatization 
of  new  varieties,  such  change  when  necessary  should  be  made  only 
after  carefully  testing  the  seed  for  several  years  and  securing  by 
selection  a  strain  which  is  adapted  to  the  local  soil  and  climatic 
conditions.  In  some  tobacco-growing  sections  growers  frequently 
buy  their  seed  or  obtain  it  from  some  other  source  than  their  own 
crop.  While  it  may  be  true  that  this  practise  may  be  advisable  in 
some  cases — for  example,  when  the  seed  is  procured  from  tobacco-set'd 
breeders  having  the  same  general  soil  and  climatic  conditions  as  the 
growers — this  plan  is  not  a  good  one  to  follow  as  a  regular  source  of 
seed  and  is  not  practised  by  the  most  successful  tobacco  growers.  The  * 
experience  of  the  best  growers  and  of  scientific  investigators  of 
ti^acco,  as  in  the  ca-se  of  other  farm  crops,  such  as  com  and  cotton, 
goes  to  prove  that  the  best  policy  is  for  every  grower  to  save  his  own 
seed  from  the  best  plants  in  his  crop.  Instead  of  the  varieties  of 
tobacco  running  out  by  reason  of  having  been  grown  under  the  same 
conditions  continuously,  it  has  been  demonstrated  that  they  are 
improved  by  the  adoption  of  simple  and  practical  methods  for  the 
t«lection  of  seed  plants  and  the  saving  of  seed. 
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In  order  that  the  grower  or  breeder  may  select  seed  plants  intelli- 
gently it  is  necessary  for  him  to  form  an  ideal  of  the  type  of  plant 
which  it  is  desirable  to  grow.  Without  a  clear  conception  of  the  type 
of  plant  desired  any  improvement  by  seed  selection  will  be  accidental, 
and  as  a  rule  the  efforts  in  this  direction  will  be  unsuccessful.  It  is 
also  necessary  in  forming  the  ideal  to  keep  in  mind  tixB  purpose  for 
which  the  tobacco  is  produced  in  order  to  develop  a  type  which  will 
meet  the  demands  of  the  market.  For  instance,  in  the  growing  of 
cigar-wrapper  tobaccos  a  broad,  round  leaf,  adapted  for  the  cutting  of 
the  largest  possible  percentage  of  wrappers,  is  most  desirable,  so  far 
as  the  shape  of  the  leaf  is  concerned.  The  production  of  a  high- 
yielding  type  must  be  governed  in  all  cases  by  the  effect  of  such 
change  in  the  size  and  number  of  leaves  upon  the  quality  of  the 
tobacco.  The  information  necessary  for  the  intelligent  selection  of 
desirable  plants  for  seed  can  only  be  gained  by  a  careful  study  of  the 
plants,  the  cured  and  fermented  product,  and  the  market  demands. 

The  plan  of  selection  of  seed  plants  followed  by  the  writers  is  to 
examine  with  greqjer  or  less  care,  several  days  before  topping,  every 
plant  in  the  field  from  which  selections  are  to  be  made.  As  indi- 
cated before,  it  is  always  advisable  to  study  the  plants  from  the  time 
they  are  set  ;0ut,  whenever  this  plan  is  practicable,  with  a  view  tO' 
picking  out  the  best  plants  for  seed.  Such  plants,  when  found,  can 
be  marked  with  a  tag,  string,  or  heavy  rag,  so  that  they  can  be 
readily  identified  when  the  final  selection  is  made.  Some  characters,, 
such  as  time  of  maturity,  are  more  easily  observed  in  the  young 
plants  than  later;  hence  the  importance  of  marking  the  plants  show- 
ing the  characters  desired  whenever  they  are  found. 

The  size  of  at  least  three  leaves  in  apparently  desirable  plants 
should  be  measured — one  at  the  bottom,  one  near  the  middle,  and 
another  at  the  top  of  the  plants.  These  measurements  can  easily  be 
made  with  an  ordinary  yardstick,  taking  the  length  from  the  point 
of  attachment  of  the  leaf  to  the  stalk  to  the  tip  and  the  width  at  the 
broadest  point.  The  development  of  the  top  leaves  by  reason  of 
further  growth  can  be  taken  into  consideration,  tho  in  most  tobaccos 
well-developed  top  leaves  are  correlated  with  early-maturing  plants 
•  and  always  with  uniformity  of  leaves  on  the  same  plant.  The 
shape,  size  of  veins,  color,  texture,  and  other  characters  of  the  leaves 
should  be  taken  into  consideration. 

The  number  of  leaves  should  be  counted,  also  the  number  of  suck- 
ers, and  observations  made,  and,  if  possible,  recorded  of  the  uni- 
formity of  the  shape,  size,  and  other  characters  of  the  leaves  in  dif- 
ferent portions  of  the  plants,  the  presence  of  rust  or  other  fungous  or 
bacterial  diseases,  the  height  of  the  plants,  and  the  space  between  the 
leaves,  or  length  of  intemodes.     The  transmission  of  these  charac- 
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ters  from  parent  plants  to  progeny  is  shown  in  Plat«  VIII.  A  de- 
tailed estimate  of  the  plants  in  the  field  in  respect  to  these  charac- 
ters is  valuable  only  as  a  guide  to  the  selection  of  the  best  type  of 
plants  for  a  particular  or  a  pedigree  record,  but  must  always  be  of 
secondary  importance  to  the  judgment  of  the  grower  as  regards  the 
general  type  of  the  plants  and  their  adaptability  for  successful  and 
profitable  production. 

In  cigar-filler,  smoking,  and  other  varieties  an  intelligent  selection 
can  only  be  made  by  the  study  of  the  cured  and  fermented  leaves. 
In  this  case  it  is  necessary  to  save  of  plants  that  show  in  the  field  the 
general  physical  characteristics  desired  several  times  the  number  that 
will  be  necessary  for  seed.  The  leaves  of  these  plants  must  bo 
primed  and  kept  separate,  properly  labeled,  hung  in  the  curing  shed 
with  the  remainder  of  the  crop  so  as  to  get  normal  curing  conditions, 
and  carried  thru  the  processes  of  fermentation  with  the  bulk  of  the 
crop.  After  the  fermentation  or  sweating  process  has  been  com- 
pleted, the  samples  from  the  individual  plants  can  be  tested,  the  seed 
from  the  poor  plants  discarded,  and  the  seed  from  the  best  plants 
saved  for  planting.  A  description  of  the  apparatus  which  has  been 
devised  in  the  Oflice  of  Plant  Breeding  Investigations  for  testing  the 
bum  or  combustibility  of  cigar  wrappers  and  for  assisting  in  the 
comparison  of  the  quality  of  cigar-filler  and  smoking  tobaccos  has 
been  published,  as  previously  stated.  In  the  study  of  the  samples 
from  the  individual  seed  plants  it  is  absolutely  necessary'  that  they 
all  be  brought  under  uniform  conditions  of  moisture,  heat,  and 
other  conditions  affecting  the  character  of  the  leaves  before  the  tests 
are  made.  Final  tests  must  always  be  confirmed  by  the  use  of  the 
tobacco  in  cigars,  pipes,  or  by  other  means  of  consumption  for  which 
the  tobacco  is  adapted. 

BZCOKOS  OF  BBEBDINO  WORK  MADE  IN  THE  FIELD. 

The  form  of  record  blank  used  in  the  breeding  work  of  the  writers, 
together  with  the  directions  for  note  taking  and  definition  of  terms,  is 
given  here  for  the  benefit  of  those  who  may  wish  to  carry  on  system- 
atic breeding  work  and  keep  a  pedigree  record  of  the  parent  plants 
and  their  progeny.  This  plan  of  record  keeping  is  being  constantly 
revised  as  the  knowledge  on  the  subject  increases,  but  up  to  the  pres- 
ent time  the  plan  described  has  been  found  to  be  very  useful  and 
valuable,  covering  the  most  important  characters  and  points  neces- 
sary for  an  adequate  record.  The  plants  finally  selected  for  seed  are 
usually  given  a  number  for  identification,  this  number  being  written 
on  a  small,  strong  tag  attached  to  the  top  of  the  plant  below  the  paper 
bag  with  a  short  piece  of  flexible  wire. 
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The  following  form  for  note  taking  in  the  field  is  printed  on  a 
targe  shipping  tag: 
Tobacco  1.. 

u.ap.B.r 

Date    

Ty[>e     - - 

Number  LengtU ". 

Width TlilcfcnesB 

Shape Color  

UDirormitj-   RuBt 

Spots    Cam 

Maturity  Poaltloii 

Venation 

-     Stem : 

Height    Clrcuiiirereiii'i-' 

Ijeugth  of  int(-mudes 

Suckers : 

Number Size 

Position    - - 


Number  o^  pods 

■    Date  of  picklug 

Harvest : 
Ist  2<]  3d 

The  directions  for  note  taking  for  use  in  making  field  notes 
adopted  by  tlie  Office  of  Plant  Breeding  Investigations  of  the  United 
States  Department  of  Agriculture  are  as  follows: 

In  order  to  aenire  uniformity  In  nomenclature  and  note  taking  and  promote 
UDlfomi  mctlKNls  of  classlflcatlun  In  the  tobacco-breed  in  k  experiments  the 
following  system  has  been  adopted  and  aliould  be  closely  adhered  to  by  those 
condactinK  these  experlmenta  and  applied  to  all  records  made  in  the  course 
of  these  in  vest  i  Rations : 

NoMENCLATUBE.— The  wopd  foHely  should  be  used  to  designate  distinct,  well- 
recogniied,  and  established  kinds  of  tobacco;  as,  for  example,  Sumatra,  Cton- 
neclicut  Hiiviina,  White  Burley.  and  ZImmcr  Spanish. 

The  word  strain  should  t>e  used  to  desifniate  a  slight  local  modification  of 
a  variety  in  which  some  Intrinsic  quality  has  been  bred,  sucli  as  tendency 
to  produce  a  heavier  yield,  lm|)roved  ahape  of  leaf,  or  tietter  adaptability  to 
liinii  eondUloiis.  as,  for  example,  Cooley's  Connecticut  Havana,  Connecticut 
Sumatra,  or  Jones's  Zimmer  Spanish. 

The  word  type  should  he  applied  to  new  varieties  which  are  selected  for  ' 
['xperl mental  purposes  and  have  not  come  Into  commercial  use. 

TVFE  NU&cnEBS. — In  the  fields  where  selwtlons  are  made  several  distinct 
lyi)Cs  may  be  found,  and  a  number  of  aectl  pliints  should  be  selected  for  ex- 
|)erlinental  purposes  in  each  type.  A  number  should  also  be  given  each  type. 
and  In  all  records  iif  exjierlments  with  this  type  It  should  be  referred  to 
under  this  number.  When  a  new  type  is  found  the  list  of  existing  type 
numlrers  should  be  consulted,  so  that  no  two  ty|)es  may  l«  given  the  same  - 
numlter.  for  example:  Varirty,  Sumatrn ;  ittrain.  Connecticut  Sumatra ; 
lypF.   I    (Crumple).    Wherever  It  may  !»  desirable  the  tyiw  luay  be  further 
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Ideatiaed  by  a  distinctive  name,  as  for  example.  In  the  case  of  the  CoDD^ctlmt 
Sumatra  strain,  tppe,  2  (Green  leaf) ;  tvpe.  i  <Bro&d  leaf)> 

Selection  NUUBEaa. — Tbe  individual  plants  selected  for  propagation  sbonldbe 
given  numbers  which  will  serve  to  Identify  tbem,  ae  well  as  tbe  type  and  tbe 
generation  to  which  tbey  belong.  Each  plant  Is  represented  by  a  combiuatlon 
of  numbers,  tbe  first  one  representing  the  eerlea  and  usually  correspond Ingr  to 
tlie  type  In  wblch  tbe  plont  belongs.  Each  succeeding  number  represents  tbe 
Indlrldual  parent  plants  in  that  generation,  the  lart  being  the  nu^iber  of  the 
Indlviaual  selection  In  the  last  geueratlon.  For  example,  In  the  exi>erlments 
with  the  Improvement  of  Connecticut  Sumatra  tobacco  In  the  second  geueratlon 
of  selections  the  following  numberB  have  been  used :  l-5~fi.  The  firnt  number 
(1)  refers  to  the  series,  and,  in  this  case,  to  type  1  In  the  Connecticut  Sunititrn 
strain;  the  second  number  (5)  refers  to  the  number  of  tbe  seed  plant  selected 
and  used  for  planting  the  second  generation;  the  lact  number  (8)  refers  to  the 
seed  plant  saved  for  planting  the  third  generation  selected  from  tbe  crop  raised 
from  plant  No.  1-5 ;  wblle  2-3-8  refer  to  a  selection  of  the  green  leaf  Connecticut 
Sumatra  type,  plant  No.  3  of  the  first  generation,  and  plant  No.  S  of  the  second 
generation  selected  from  crop  raised  from  No.  2-3. 

Ilynam  humders. — The  Reneral  plan  of  assigning  numbers  to  tobacco  hybrids 
Is  Blmllnr  to  the  system  followed  In  tbe  selections  except  In  the  case  of  the  type 
number,  wblcb  consists  of  a  figure  and  a  letter.  The  letter  Is  added  to  the 
figure  In  order  to  distluguisb  tbe  hybrids  from  the  selections  and  may  be  used 
to  Identify  tbe  individual  hybrids  of  similar  parentage.  A  dllTereut  type 
number  should  be  given  to  each  series  of  hybrids,  and  a  different  letter  to  each 
hybrid  within  the  series,  as,  for  example,  41a,  41b,  and  41c  refer  to  indlvlduol 
hybrids  between  Connecticut  Havana  and  Connecticut  Suniatrn ;  42a  to  hybrids 
between  Connecticut  Havana  and  Connecticut  Outmn,  and  43n  to  hybrids  between 
Connecticut  Broadleaf  and  Connecticut  Cuban,  respectively.  The  hybrid  numbers 
should  not  be  duplicates  of  tbe  selection  numbers. 

AssioNUENT  OF  NOMBEK6. — In  Order  to  prevent  confusion  arising  from  using 
the  same  numbers  in  different  sections.  It  Is  proposed  to  assign  certain  numbers 
to  each  nnturol  center  of  breeding  experiments.  These  numbers  should  be 
consulted  before  new  numbers  are  given  to  ty|)es  or  hybrids.  Tbe  nuiiibers 
from  1  to  100,  inclusive,  are  assigned  to  tbe  Connecticut  Valley  experiments ; 
101  to  200.  Inclusive,  to  tbe  t'lorlda  experiments,  and  201  to  300,  Inclusive, 
to  the  Maryland  experiments. 

The  names  of  tbe  established  varieties  of  clgar-wrap|)er  tobaccos  grown  in 
tbe  Connecticut  Valley  are  (1)  Connecticut  Havana;  (2)  Connecticut  Broad- 
leaf  ;  and  the  varieties  Introduced  in  an  experimental  way  which  are  grown 
to  a  limited  extent  uuder  cloth  shade  are  (1)  Sumatra  and  (2)  Cuban.  A 
number  of  distiuct  strains  of  Sumatra  and  Cuban  varieties  grown  from  Im- 
ported seed  have  been  produced  and  are  recogniK«l  as  modified  types  of  tbe 
Sumatra  and  Cuban  tobaccos,  so  that  In  order  to  distinguish  these  types  from 
tht>  imported  varieties  they  should  be  known  as  Connecticut  Sumatra  and 
Connecticut  Cuban  tobaccos.  Tbe  types  which  have  been  selected  for  experi- 
mental purposes  are  as  follows;  Connecticut  Sumatra  type:  1.  Crumple;  2. 
Greenleaf;  3.  Sumatra;  4,  Broadleaf;  5.  Belgian;  6,  Abnormal;  7.  Sraoothleaf ; 
S,  Freak;  !t.  Mosaic;  10,  Mongrel;  25.  Holcomb  Hollow;  27.  Resistant:  28, 
Diseased.  CMinecticut  Cuban  type:  11,  Cuban:  12,  Darli  Green;  13.  Havana; 
14,  Freak.  Cuban ;  20,  Imported  Cuban.  Connecticut  Havana ;  34f,  Cooley. 
Comkectlcut  Broadleaf:  50,  Brewer;  55,  Favorite. 
15307— No.  90—07  u 1 
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The  principal  vartetj*  of  tobacco  grovm  \n  Florida  tor  cigar-wrapper  puriM>ses 
has  been  developed  from  imported  Sumatra  seed  and  Is  coniuioDly  knowu  as 
Florida  Sumatra  tobacco.  The  Florida  Sumatra  tj'pee  which  have  been  se- 
lected for  experimental  purposes  are:  101,  Lott;  102,  Attapulgue;  103,  Oral- 
leaf;  104,  Ureenieaf;  105,  Shortstem;  106,  Prolific;  107,  Spiralbud;  108, 
Corry;  109,  Fain;  110,  Bell;  111,  Gregory. 

The  variety  of  tobacco  grown  la  Maryland  for  smoking  purposes  is  commonly 
known  as  Maryland  Smoking.  The  types  which  have  been  selected  for  experi- 
mental purposes  in  this  variety  are:  201,  Sasser;  202.  Satin;  203,  Thickset; 
204.  Narrowleaf:  206,  Red  Clay;  206,  Hill;  207,  Holland;  208,  Drury ;  209, 
Long  Red;  210,  Wilson. 

Mbasuheuentb  of  stems. — The  height  of  the  stem  of  seed  plants  should  be 
measured  from  the  surface  of  the  ground  near  the  base  of  the  plant  to  the  last 
12-Inch  leaf  at  the  top  which  would  be  left  after  topping.  The  height  of  stem- 
topt  plants  should  be  measured  to  the  leaf  that  will  be  highest  after  topping, 
so  that  In  all  cases  the  length  of  internodes  may  be  determined  by  dividing  the 
height  of  the  stem  by  the  number  of  leaves  borne  by  that  plant  The  measure- 
ments should  be  made  nt  the  time  of  the  first  priming  or  Just  before  cutting. 

The  circumference  of  the  stem  should  be  measured  half  way  between  the 
point  of  attachment  of  the  middle  leaf  and  the  one  next  below,  Just  before 
harvest. 

Measurements  of  leaves.— The  third  leaf  from  the  bottom  (1),  the  middle 
leaf  (2),  and  the  third  leaf  (3)  from  the  top  should  be  used  for  determining 
the  size  of  leaves.  The  leni^h  should  be  measured  from  the  point  of  attach- 
ment to  the  tip  of  the  leaf.  The  width  should  be  measured  at  about  the 
middle  of  the  leaf  at  Its  widest  point. 

The  number  of  leaves  counted  for  record  should  Include  all  except  those  top 
leaves  under  12  Inches  In  length  which  would  be  cut  off  in  topping. 

Descbiptiobs  of  lea\*e8.— DeflnltiiSnB  of  the  terms  used  in  the  description  of 
leaies  are  given  below : 

Linear.     Narrow;  several  times  longer  thau  broad. 

Lanceolate.    Tapering;  several  times  longer  than  wide. 

Oblung.    Nearly  twice  as  long  as  broad, 

EUlptleal.     Oblung.  witb  flowing  lines. 

Oval.    Broadly  elliptical. 

Ovale.     Like  section  of  a  hen's  egg. 

Cordale.    Heftrt-rtiape<l. 

Obwate.   tl^rger  at  tip  than  at  base. 
Vnijormity: 

Very  good.     Alt  leaves  alike  from  top  to  bottom  of  plant 

Qood.     llie  iiildddle  leaves  alike. 

Medium.     Irregularity  not  marked. 

Poor.     Irregularity  marked. 

Very  poor.    Very  undesirable  irregularity. 
Position: 

Erect.     Makes  sharp  angles  with  stem. 

Partly  erect.    Between  erect  and  horizontal. 

Horisontat.    At  right  angles  with  stem. 

Drooping.     Tops  of  leaves  drooping. 

Pcnilcnt.     Hanging  downward. 

00 
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Venation: 

Coarse.    Large  midrib  and  veins;  reins  spreadliu;  over  entire  leaf  Into 
margins. 

Medium.    Ijarxe  reins  In  central  portion  of  leaf. 

^fne.    Small  midrib  and  relua ;  veins  not  prominent  In  tbe  margin  of 
the  leaf. 
Ru»t: 

None.    Absence  of  rust. 

Slight.     A  few  spots  on  few  leaves. 

Injured.    Parts  of  tbe  leavex  destroyed. 

Destroyed.    Most  of  the  leaves  rusted. 
Leaf  tpott: 

ffone.     No  spots  present. 

Inoomplele.    Part  of  the  leaves  evenly  spotted. 

Complete.     All  of  the  leaves  evenly  spotted. 

Irregular.     Fart  of  the  leaves  Irregularly  spotted. 
Amount  of  gum: 

Slight.    Very  little  gum  present 

Medium.    Deflclent. 

Normal.    The  desirable  quantity. 

Earcemiive.    More  than  desirable. 
Maturity: 

Verg  early.    About  two  weeks  earlier  than  medium. 

Early.     Atiout  one  week  earlier  than  medluni. 

Medium.    Usual  time  of  maturity.  ' 

Late.     About  one  week  later  thnii  medium. 

Very  late.    About  two  weeks  later  than  medium. 
Thicknc»»: 

ThliOlc.    Very  eoarnc  and  heavy. 

Medium.    L'suar  thickness. 

Thin.    Light  nud  thin. 

Very  thin.     Very  tbiu  texture. 
Color  in  field: 

Very  light.    Pale  yellowish  green. 

Light.    Pale  green. 

Medium.    Green. 

Deep.    Concentrated  green. 

Dark.    Dark  green. 

Verg  dark.    Very  dark  green. 

Yellow.    Yellow  green. 

Verg  gclloir.    Deep  yellow  green. 
Color  in  icarehouKc: 

Very  light.    Very  light  brown. 

Light.     Light  brown. 

Medium.    Most  desirable  brown. 

Dark.    Dark  brown. 

Very  dark.     Very  dark  brown. 
Elagticity: 

Strong.     I«af  stretches  without  tenriog. 

Medium.     Between  strong  and  weak. 

Weak.    Does  not  stretch  and  tears  easily. 
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Date  of  oesuihation,  etc.— In  matclDg  noted  on  the  date  of  germination  and 
date  of  coming  up  the  following  outline  may  be  used: 
Dale  0/  germination: 

Very  early.     Moat  vigoroua  and  early. 

Bariy.     Vigorous  and  large  percentage  sprouted. 

Mediam.    Medium  early. 

Late.     Few  sprouted. 

Very  late.    Very  few  sprouted. 
Date  of  coming  up; 

Ycrp  late. 

Late. 

Early. 

Very  early. 
Djte  when  ctTRED,  ETC. — The  date  In  column  headed  Cured  (In  the  record 
form  for  field  notes)  la  the  time  uf  tubing  down  the  leaves  In  the  sheds.  The 
date  In  column  Iieaded  Bulked  Is  the  time  the  tobacco  Is  put  In  bulb  and  fer- 
mendatlou  begun.  TIte  date  In  the  column  headed  Fermented  indicates  the 
lime  that  the  tobacco  has  finished  fermentation  In  bulk  and  In  ready  for  sizing 
and  assorting.  Yield  la  the  weight  of  each  ^rade  as  assorted  for  trade  eon- 
ditloue. 

PERMANENT  RECORDS    OF  BREEDING   WORK. 

A  convenient  way  for  making  a  permanent  record  of  the  individ- 
ual nc^s  on  the  parent  plants  and  their  progeny  is  shown  in  the 
following  form,  which  is  printed  for  the  Office  of  Plant  Breeding 
Inve.'itigationH  on  sheets  kept  in  a  "  loose  ledger "  cover  adapted 
for  this  purpose; 
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Tn  the  breeding  work  conducted  by  the  writers  a  portion,  of  the 
seed  from  the  plants  saved  for  seed  is  sown  in  small  sections  in  the 
seed  beds  and  the  plants  are  subsequently  transplanted  to  separate 
rows  in  the  field.  From  the  rows  of  plants  prodncing  the  best  type 
and  quality  of  tobacco  further  selections  of  seed  plants  are  made. 
Ill  this  way  the  productive  capacity  of  the  individual  seed  plants 
can  be  tested  and  a  record  of  their  performance  made  by  the  breeder. 
Usually  100  plants  are  grown  from  the  seed  of  each  seed  plant  in 
the  individual  rows  in  the  test  plats. 

The  sections  of  the  seed  beds  necessary  for  producing  this  number 
of  plants  at  one  time  foj-  transplanting  are  usually  3  by  3  feet  in 
size,  boards  one-half  inch  in  thickness  and  6  inches  in  width  being 
used  for  making  the  partitions.  These  boards  are  usually  sunk  in 
the  beds  about  2  inches  to  prevent  mixture  of  seed  between  the  dif- 
ferent sections.  Necessarily  the  quantity  of  seed  required  to  sow 
these  sections  is  very  small,  'about  1  gram  being  used  for  this  pur- 
pose, which  should  be  taken  from  the  general  seed  product  of  the 
individual  plant.  The  seedlings  from  these  sections  ca^-  be  trans- 
planted by  band,  care  being  taken  not  to  injure  the  roots,  and  suffi- 
cient water  supplied  to  start  the  plants  under  favorable  conditions. 
This  plan  of  testing  the  individual  seed  plants  may  not  be  practi- 
cable for  the  grower  of  a  small  crop,  but  can  be  used  to  advantage 
by  tobacco  breeders. 

After  the  seed  plants  have  been  selected  in  the  field  the  flowers 
should  be  protected  from  cross -fertilization  and  the  seed  saved  in 
accordance  with  the  directions  given  under  the  head  of  methods  of 
saving  seed. 

HETHODB   OF   SAVTlTa  SEED. 

The  absolute  necessity  of  saving  seed  free  from  cross-fertilization 
was  recognized  by  the  writers  in  the  beginning  of  the  tobacco-breeding 
e.xperiments.  The  readiness  with  which  tobacco  flowers  are  cross- 
pollinated  has  been  sliown  in  a  previous  section,  giving  a  description 
of  the  flower,  and  has  been  emphasized  all  thru  this  bulletin.  The 
securing  of  pure,  unmixt  seed  is  necessarily  of  the  first  importance  in 
developing  improved  strains  of  tobacco  which  are  sufficiently  uniform 
to  meet  the  requirements  of  the  manufacturers.  After  trying  various 
methods  of  keeping  the  seed  pure  by  covering  the  flower  he^d  of  the 
plant  it  was  found  that  the  most  practicable  and  efficient  way  to 
protect  the  flowers  from  cross- pollination  was  by  the  use  of  a  light, 
strong  manila  paper  bag,  which  serves  to  keep  out  all  agents  whereby 
pollen  may  be  transferred  from  plant  to  plant  and  from  flower  to 
flower,  and  at  the  same  time  does,  not  interfere  with  the  proper 
development  of  the  flower  head  and  the  seed.    This  method  impresses 
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all  growers  at  first  as  being  impracticable,  but  it  has  been  found  by 
the  writers  and  by  many  growers  who  have  adopted  it  to  be  thoroly 
practicable  and  in  every  way  effective.    Nearly  all  the  growers  in  the 
Connecticut  Valley,  where  the  work  was  first  begun,  are  saving  their 
seed  in  accordance  with  this  method,  which  is  sufficient  evidence  of 
its  adaptability  to  practical  farming  conditions.    The  form  of  bag  used 
must  not  be  thick  or  heavy  enough  to  affect  the  natural  transpiration 
and  growth  of  the  plants.     The  kind  which  has  been  adopted  for  gen- 
eral use  is  the  lightest  grade  of  maniln 
bag  that  can  be  procured  at  the  grocery 
or  country  stores.    There  is  greater  lia- 
bility of  the  seed  being  injured  under 
southern    or    tropical     conditions    by 
using  a  bag  which  is  too  heavy  than 
there  is  in  the  North.     In  order  to  pre- 
vent  any   possibility   of   injury    from 
this  cause,   the   writers   have   adopted 
the  method  of  puncturing  the  bag  wiUi 
a    large    number   of    very    fine    holes, 
which  will  admit  air  and  at  the  same 
time  are  not  large  enough  to  allow  in- 
sects to   pass  through   and   carry   the 
pollen  from  plant  to  plant. 

The  bags  may  be  punctured  by  using 
a  sewing  machine  and  arranging  the 
bags  as  in  sewing  ordinary  cloth.  The 
sewing-machine  needle  of  course  must 
not  be  threaded  for  this  purpose.  For 
the  average  tobacco  plant  the  paper  bag 
of  12-pound  size  has  been  found  to  l>e 
the  most  satisfactory.  \Vhen  the  plants 
to  be  bagged  are  of  a  small  variety, 
the  10-pound  bag  may  l>e  large  enough, 
but  it  will  not  allow  sufficient  room 
for  the  proper  development  of  the  seed 
head  on  a  tobacco  plant  of  average  size. 

The  proper  time  for  bagging  is  just  before  the  first  flowers  open 
and  are  ready  for  pollination.  At  this  time  the  stem  of  the  flower 
head  is  sufficiently  strong  to  support  the  weight  of  an  ordinary  paper 
bag  without  injuring  the  plant  in  any  way.  When  the  bags  are  ap- 
plied earlier  than  this,  the  operation  is  more  difficult  and  the  tender 
top  of  the  plant  is  liable  to  be  broken  off  or  bent  by  the  weight  of  the 
bag.  AVhen  the  growing  plant  has  reached  the  proper  stage  for  bag- 
ging, all  branches  just  below  those  which  form  the  main  flower  head 


lO.  fi.— Tobiioco  jnfil  plain  ul  [^Icipt^r 
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and  all  small  leaves  should  be  carefully  removed.    The  accompanying 
illustration,  figure  6,  shows  the  earliest  flowers  just  ready  to  open, 
which  indicates  the  right  stage  of  development  for  bagging.     After 
the  flower  head  has  been  carefully  prepared,  as  indicated,  the  bag 
should  be  inverted,  placed  over  the  flower  head,  the  mouth  gathered 
closely   around  the  stem  just  below  the  flower  branches  and  tied 
loosely  enough  to  allow  sufficient  room  for  further  growth,  as  shown 
in  figure  7.     At  this  stage  of  the  plant's  development  the  flowers 
bloom  rapidly,  and  n  corresponding  rapidity  of  growth  takes  place 
in  the  flower  head.     This  condition  makes  it  necessary  to  visit  the 
bagged  plants  in  the  course  of  five 
or  six  days  in  order  to  take  the 
bags  off  and  remove  all  superfluous 
growth    in    the    nature    of    small 
leaves,  so  as  to  give  as  much  room 
as  possible  for  the  development  of 
the  flowers.     The  bag  must  be  re- 
placed immediately,  before  insects 
have  an   opportunity  to   visit  the 
flowers  and  transfer  pollen.     This 
process  should  be  repeated  two  or 
three  times  during  the  season  and 
the  bag  elevated  each  time  in  order 
to  allow  for  the  rapid  growth  of 
the  stem. 

After  a  sufficient  number  of  pods 
have  set  seed  to  produce  the  nonnal 
quantity  of  seed,  the  bag  may  be  re- 
moved to  prevent  any  possibility  of 
mold  during  continued  periods  of 
rainy  weather.  When  this  is  done 
all  late  buds  and  flowers  must  be 
broken  off,  leaving  only  the  pods 
which  have  been  fertilized  to  pro- 
duce seed.  It  is  also  desirable  to 
remove  all  seed  pods  which  are  poorly  developed,  in  order  to  eliminate 
some  of  the  seed  which  is  likely  to  be  light  and  undesirable. 

\Mien  all  the  pods  are  mature  the  plants  are  cut  in  the  ordinary 
way  and  hung  to  dry  in  a  bam  or  other  place  having  a  free  circula- 
tion of  air.  In  order  to  catch  the  seed  of  pods  which  open  during 
the  process  of  drying,  it  is  customary  to  put  new  bags  over  the  seed 
heads  at  the  time  the  plants  are  cut.  Thoroly  dry  seed  may  be 
shelled  and  stored  in  glass  vials  or  bottles  with  perfect  safety,  and 
can  be  kept  almost  indefinitely   in  this  way.     The  fully  matured 
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and  dry  tobacco  seed  will  retain  its  vitality  when  kept  dry  for  ten 
years,  or,  as  has  been  observed  in  several  cases,  a  much  longer  time. 

The  seeds  saved  in  accordance  with  the  methods  here  outlined  are 
larger,  heavier,  and  of  higher  vitality  than  those  sfvyed  in  the  ordi- 
nary way.  Self-fertilized  seeds  are  free  from  the  introduction  of 
hereditary  tendencies  from  surrounding  plants,  and  the  characters 
of  a  single  plant  are  transmitted  to  the  progeny  with  almost  as 
great  uniformity  as  in  the  case  of  vegetative  reproduction  or  propa- 
gation from  cuttings. 

This  method  of  saving  seed  requires  very  little  more  time  than 
the  old  method,  and  at  the  same  time  gives  the  grower  an  opportunity 
to  study  the  types  of  tobacco  in  the  field  by  coming  in  closer  contact 
with  the  seed  plants  themselves.  He  will  of  necessity  make  closer 
observations  as  to  the  points  of  perfection  or  imperfection  in  indi- 
vidual plants,  and  by  protecting  the  flowers  from  cross-pollination  it 
is  entirely  possible  for  him  to  produce  a  pure  and  uniform  strain  of 
tobacco  after  selection  for  two  or  three  years,  to  improve  his  tobacco 
in  every  way,  and  to  weed  out  the  undesirable  and  unprofitable 
types  which  occur  so  frequently  in  the  general  tobacco  field. 

SEES  SEPARATION. 

The  special  value  of  large,  heavy  seed  in  the  production  of  general 
farm  crops  has  long  been  established.  Careful  farmers  and  seed 
growers  have  used  various  methods  for  selecting  this  grade  of  seed 
for  planting.  Experiments  with  light  and  heavy  seed  in  this  and 
other  countries  have  demonstrated  clearly  and  conclusively  that  larger 
yields  are  obtained  from  heavy,  plump  grains  than  from  small,  light 
seed.  Live-stock  breeders  do  not  breed  from  weak  or  poorly  devel- 
oped parents,  and  it  is  just  as  important  that  plants  be  bred  from 
heavy  seed  with  strong  parentage  as  to  use  the  best  animals  in  the 
production  of  improved  breeds  of  live  stock. 

The  writers  have  found  this  principle  to  be  strikingly  emphasized 
in  the  production  of  tobacco  from  different  grades  of  seed.  The 
plants  from  large,  heavy  seed  not  only  grow  more  vigorously,  but 
have  greater  resistance  to  certain  bacterial  and  fungous  diseases 
and  show  greater  uniformity  in  the  field  and  warehouse  than  plants 
produced  from  inferior  seed.  Thus  it  can  be  seen  that  the  specific 
gravity  of  individual  seeds  has  a  very  important  bearing  on  some  of 
the  main  factors  in  the  production  of  profitable  crops  of  tobacco. 
The  reason  for  this  is  very  evident  when  we  consider  the  fact  that  the 
heavy  seeds  contain  a  larger  supply  of  food  for  the  development  of 
young  plants  than  the  light  seeds.  It  is  not  always  true  that  the 
heavy  seeds  germinate  first,  or  that  the  plantlets  from  such  seeds  make 
the  most  rapid  growth  in  early  stages  of  development,  but  they  always 
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make  a  healthier,  more  stnidy,  and  stronger  growth,  and  produce 
much  better  plants  in  the  end.     The  comparative  size,  production, 
earliness,  and  other  characters  of  plants  raised  from  light  and  heavy 
seed  are  shown  in  Plate  IX,  figure  1,     It  frequently  happens  that  the 
light  seed  are  the  first  to  germinate,  and  in  some  cases  the  young 
plants  from  the  light  sefd  are  first  to  reach  the  proper  stage  for 
transplanting.     However,  after  they  are  about  half  grown  they  show 
freaky  tendencies  and  are  very  susceptible  to  various  diseases,  are  im- 
Mtable,  find  of  little  value  to  the  tobacco  grower.    They  sometimes 
bloom  earlier  and  mature  before  the 
average  well-developed  tobacco  plants 
in  the  field,  but  are  deficient  in  yield 
and  other  important  qualities.     Such 
plants  are,  of  course,  undesirable  from 
every  standpoint  and  should  be  elimi- 
nated before  being  transplanted  to  the 
field,  so  as  to  give  place  to  vigorous 
plants  grown  from  heavy  seed. 

It  is  almost  impossible  to  select  and 
discard  in  the  seed  bed  the  weak 
plants  produced  from  light  seed,  so 
that  il  must  be  done,  if  at  all,  before 
the  seed  is  sown.  Doctor  Trabut,  in 
his  experiments  with  tobacco,  sou^t 
to  make  a  separation  of  tobacco  seed 
according. to  different  degrees  of  spe- 
cific gravity  by  throwing  the  seed 
upon  water  and  discarding  those  that 
continued  to  float  after  a  certain  length 
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It  is  now  beiuB  uwd  extensively  by  to-  seed  makes  this  method  rather  im- 
bacco  KToweri.  practicable,  for  the  reason  that  minute 

air  bubbles  will  adhere  to  the  seed  for  a  considerable  time  and  hold 
many  of  the  heavy  seed  on  the  surface,  while  some  of  the  lighter 
ones  will  lose  the  air  bubbles  first  and  sink  to  the  bottom  with  the 
heavy  seed.  Notwithstanding  the  incompleteness  of  this  method. 
Doctor  Trabut  found  a  great  difference  in  the  growth  and  productive- 
ness of  the  seed  which  sank  to  the  bottom  of  the  vessel  first,  arid  he 
brought  to  light  new  and  vital  facts  regarding  the  importance  of 
using  hea^'y  seed. 

In  order  to  secure  a  more  complete  separation  of  the  light  from  the 
heavy  grade  of  seed,  the  writers  have  devised  a  simple  and  practical 
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wind-blast  apparatus,  shown  in  figure  8,  for  separating  tobacco  seed 
into  heavy  and  light  grades.  This  apparatus  has  already  come  into 
general  use  by  tobacco  growers  in  the  United  States  and  other  coun- 
tries. It  was  described  by  Mr.  A.  D.  Shamel  in  the  Yearbook  of  the 
Department  of  Agriculture  for  1904.  The  seed  separator  here  illus- 
trated is  a  slight  improvement  over  the  original  apparatus  as  de- 
scribed by  Mr.  Shamel. 

The  improved  apparatus  consisbt  of  a  foot  bellows  (a),  connected 
with  a  globe  valve  (c)  by  means  of  a  rubber  tube  (J).  The  valve 
(c)  is  connected  directlywith  the  seed  receptacle  (e).  The  seed 
receptacle  consists  of  a  1-inch  glass  tube  (p)  about  14  inches  in  length, 
cemented  in  the  reducer  (d)  with  plater  of  PariH.  At  the  extreme 
bottom  of  the  glass  tube  e  and  just  above  the  top  of  the  valve  (r) 
a  fine  wire  gauze  is  fastened.  The  object  of  this  gauze  is  to  prevent 
the  seed  from  falling  into  the  valve  from  the  receptacle,  and  there- 
fore it  is  neces.sary  to  use  a  wire  gauze  with  very  small  mesh.  An 
ordinary  gas  pipe  coupling  (/),  about  3  inches  in  length  and  slightly 
larger  than  the  tube  e,  is  firmly  cemented  to  the  top  of  the  tube  to 
serve  as  a  support  for  the  tube  g.  The  tube  g  is  of  glass  the  size 
of  tube  e  and  about  6  feet  in  length.  The  apparatus  can  be  sup- 
ported by  a  convenient  frame,  which  may  be  fastened  to  the  wall  or 
set  up  wherever  desired. 

The  bellows  and  tubing  for  this  apparatus  may  be  procured  from 
any  chemical  supply  house,  and  the  remaining  parts  from  hardware 
stores.  They  can  be  easily  put  together  and  the  apparatus  set  up 
in  the  proper  manner  by  anyone  who  wishes  to  use  it.  A  complete 
device  of  this  nature  should  not  cost  more  than  $5,  a  very  small 
sum  compared  with  the  benefits  to  be  derived  from  getting  rid 
of  the  light  and  undesirable  seed.  In  the  successful  operation  of 
this  apparatus  the  following  method  should  be  employed:  Pour 
about  1  ounce  of  the  tobacco  seed  to  be  separated  into  the  seed 
receptacle,  and  by  means  of  the  foot  bellows  pa.sR  a  current  of  air 
df  sufBcifent  strength  thru  the  entirt*  apparatus.  The  strength  of 
the  current  of  air  may  be  regulated  by  the  globe  valve  so  as  to  blow 
out  the  desired  proj>ortion  of  the  light  seed.  The  light  seed  is  blown 
out  thru  the  top  of  the  tube  and  the  heavier  seed  falls  back  into  the 
seed  receptacle.  The  degree  of  separation  may  be  controlled  accu- 
rately by  means  of  the  valve,  the  length  of  the  tube,  and  the  work 
ing  of  tjie  foot  bellows.  A  nnich  more  complete  separation  may  be 
made  by  the  use  of  a  long  tube  than  where  a  short  one  is  used. 

This  simple  apparatus  serves  to  completely  eliminate  the  evil  re- 
sults associated  with  the  use  of  light  and  inferior  see_d.  It  is  thoroly 
practical  in  every  way,  and  delicate  enough  in  its  operation  to  sepa- 
rate the  smallest  kinds  of  seeds  according  to  their  individual  speci- 
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fic  gravity.  One  apparatus  is  sufficient  to  separate  seed  for  an  en- 
tire community,  a  plan  which  is  being  followed  in  some  cakses.  A 
pound  of  seed  may  be  separated  in  less  than  half  an  hour.  Thus  it 
is  seen  that  the  apparatus  and  cost  of  operating  are  very  aimll  and 
not  sufficient  to  prevent  any  tobacco  grower  from  eliminating  all 
light  and  poorly  developed  seed,  in  this  way  not  only  increasing 
the  yield,  but  also  impronng  the  uniformity  and  quality  of  his  crop. 

DISEASE  ELESISTAirCE. 

In  practically  all  fields  producing  disaas^  tobacco  plants  where  the 
writers  have  made  observations  some  degree  of  immunity  has  been 
noticed  in  individual  plants  which  have  been  found  growing  among 
badly  diseased  plants  on  infected  soil.  These  cases  of  immunity  could 
not  be  explained  on  the  ground  of  any  differences  in  treatment,  but 
their  resistance  to  disease  was  evidently  inherent  in  the  individual 
plants.  The  same  conditions  have  been  found  by  other  investigators 
and  workers  in  other  farm  crops,  and  from  these  resistant  individuals 
many  immune  strains  have  been  developed.  Among  the  most  notable 
are  the  variety  of  wilt-resistant  cotton,  improved  by  Mr.  W.  A. 
Orton  and  Mr.  Rivers,  and  the  Iron  cowpea,  which  is  -resistant  to 
root-knot  caused  by  nematodes,  improved  by  Dr.  H.  J.  Webber  and 
Mr,  W.  A.  Orton.  The  transmission  of  this  immunity  found  in  indi- 
vidual plants  has  made  it  possible  to  develop  immune  strains,  and  in 
that  way  to  prodiice  thoroly  healthy  crops  on  disease-infected  soils. 

In  most  cases  where  immune  plants  occur,  if  seed  is  saved  from  a 
large  number  of  such  plants  some  of  them  will  be  found  to  transmit 
their  resistance  to  the  progeny  uniformly  and  thus  give  rise  to  the 
easiest  known  method  for  the  control  of  certain  plant  diseases. 

In  the  case  of  tobacco,  the  seed  of  the  immune  plants  must  be  saved, 
with  precautions  to  avoid  cross-poUination,  to  insure  the  best  results. 
In  the  season  of  1903  the  writers  made  selections  of  plants  in  sevei'ul 
tobacco  fields  in  the  Connecticut  Valley  which  showed  immunity  to 
the  tobacco  wilt.  These  plants  stood  out  very  plainly  and  strikingly 
in  the  diseased  sections  of  the  field,  making  a  normal  growth,  and 
were  apparently  not  affected  by  the  wilt  in  any  way,  while  plants 
growing  all  around  them  were  so  badly  diseased  that  they  produced 
no  tobacco,  and  many  of  them  died  before  maturing  seed.  Seed  was 
also  saved  from  some  of  the  diseased  plants  that  reached  maturity. 
Two  rows  were  planted  the  following  year  on  the  infected  soil,  one 
from  seed  of  a  resistant  plant  and  the  other  from  seed  of  an  immune 
plant,  with  the  results  shown  in  Plate  IX,  figure  2.  In  this  instance, 
by  reason  of  the  foregoing  and  other  observations,  it  was  found  that 
complete  resistance  to  the  wilt  was  obtained  by  one  year's  selection. 
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A  wilt  in  tobacco  occurs  in  North  Carolina  which  is  evidently  a 
parallel  case  with  the  one  found  in  Connecticut,  and  in  all  probability 
could  be  controlled  in  the  same  way. 

One  of  the  most  serious  diseases  affecting  tobacco  at  present  is  the 
root-knot  caused  by  nematode  worms.  Tobacco  seems  to  be  particu- 
larly susceptible  to  the  attacks  of  nematodes,  and  many  crops  are 
more  or  less  seriously  affected  by  this  enemy.  There  is  no  known 
remedy  for  this  pest  that  is  applicable  in  a  practical  way  to  field  con- 
ditions. Soil -sterilization  methods  are  used  successfully  in  plant 
beds  or  in  greenhouses,  but  such  treatment  is  rather  too  expensive 
to  be  used  on  large  fields.  The  most  practicable  method  for  the  con- 
trol of  this  disease  seems  to  be  in  the  way  of  securing  immune  strains 
of  tobacco  by  seed  selection  and  breeding.  The  writers  have  se- 
lected a  large  number  of  individual  plants  that  showed  immunity  in 
the  field,  and  the  seed  of  these  selections  will  serve  as  a  basis  for  ex- 
periments in  the  production  of  nematode- resistant  types.  Tlie  com- 
plete success  of  other  workers  in  obtaining  resistance  to  nematodes 
in  varieties  of  sugar  beets  and  cowpeas  is  good  evidence  that  similar 
results  may  be  obtained  in  their  effort.s  to  obtain  resistance  to  this 
enemy  in  tobacco.  The  Iron  cowpea  shows  strong  resistance  to  the 
nematode  when  planted  on  badly  infected  tobacco  fields,  and  for  this 
reason  can  be  highly  recommended  to  tobacco  growers  for  use  in 
this  connection. 

The  mosaic  disease  causes  very  serions  injury  in  tobacco  fields  in 
many  parts  of  this  country.  The  writers  believe,  from  indications 
observed  during  the  past  two  years,  that  it  will  be  possible  to  develop 
"  strong,  vigorous  strains  of  tobacco  which  will  be  largely  resistant 
to  this  disease.  In  the  case  of  some  Maryland  selections,  resistance 
to  the  mosaic  disease  seems  to  have  been  transmitted  in  a  large 
degree  to  the  progeny  of  certain  vigorous  strains.  In  two  plats 
grown  side  by  side  under  uniform  conditions,  one  from  seed  of  a 
parent  plant  affected  with  mosaic  disease,  theother  from  a  perfectly 
healthy  one,  the  following  results  were  obtained :  Plat  1,  grown  from 
the  seed  of  the  mosaic  plant,  showed  80  per  cent  of  diseased  plants 
in  the  field ;  plat  2,  grown  from  the  seed  of  a  perfectly  healthy  plant, 
showed  less  than  20  per  cent  of  diseased  plants.  It  may  be  impos- 
sible to  entirely  eradicate  this  disease  by  the  production  of  immune 
varieties,  owing  to  the  peculiar  nature  of  the  malady,  but  the.se  fig-- 
ures,  which  have  been  duplicated  many  times,  show  very  conclusively 
that  by  the  development  of  stronger  and  hardier  tyi>es  of  tobacco, 
especially  where  heavy  seed  is  used  for  sowing,  it  will  be  possible  to 
gradually  reduce  the  percentage  of  mosaic  plants  in  ordinary  to- 
bacco fields. 
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There  are  numerous  tobacco  diseases  which  the  writers  believe  may 
be  largely  eradicated  by  producing  immune  strains.  It  is  the  inten- 
tion of  the  Office  of  Plant  Breeding  Investigations  to  take  up  work 
with  as  many  of  these  diseases  as  seems  practicable  and  endeavor 
by  selection  to  produce  resistant  types  wherever  it  is  possible  to  do  so. 


UNCLE   SAM    SUMATRA. 

The  original  plants  from  which  the 
variety  of  tobacco  known  as  Uncle 
Sam  Sumatra  has  been  produced  by 
seed  selection  were  grown  under  shade 
on  the  plantation  of  the  Connecticut 
Tobacco  Corporation,  near  Tariffville, 
Conn.  The  first  selections  were  made 
in  the  season  of  1903  on  this  planta- 
tion in  a  field  the  plants  of  which  were 
grown  from  seed  originally  brought 
from  Florida.  The  Florida  seed  was 
produced  by  plants  which  were  grown 
from  seed  originally  imported  from 
the  island  of  Sumatra.  In  a  careful 
study  of  the  Connecticut-grown  Su- 
matra crops  in  lOOS  a  number  of  dis- 
tinct types  were  discovered,  some  of 
which  were  evidently  veiy  undesira- 
ble,   while    others    were    apparently 

raWbaccOpOrigliialedbjtheDcpanment  dCSirablC.       A   Strikmg  jUuStratlOn  Of 

ofAgrtciillurcin  the  Con n cell cul  Valley  ^^.fy  ^f  i\^^^  tVpCS  is  shown  in  Plate 

from  Plortdft-grown  Boed  and  now  beiDg  ,..__        _,         "^'j        j-   .       ■      ,      j      . 

ei1eQ»lv«]y  grown  for  ctgar-wmpper  pro-  VIII.        The    Secds   of    typical    plants 

■  duMion.    The   shape,   riie,   venation,    ^f  these  types  Were  Saved  under  bag 

stretch,  color.  RloB,  an  J  oihet  characters  ,  ,..,,■  ■  , 

■e  Bpeciaiij-  well  suited  for  tigar  wrap-    and  tested  in  1904  m  an  experimental 


—Typical  plant  ol 


per..  This  variety  yields  a  laise  number    figij  of  4  a^res  on  the  Indian  Head 

of  the  best  gnuleg  of  wrappers,  "id  ti  .         .-,  r. 

very  uniform  in  all  characters.    It  Is  a      Plantations,  at  Oranby,  Coim.       l-  Ur- 

vigorou^wingpiant.ofeariymaturity    (her  tests  of  the  Uncle  Sam  Variety 
and  small  seed  producUon.  ,  .        ,       ,     ,. 

in  the  season  of  lOOo  in  the  Indian 
Head  Plantation  experimental  field  and  in  other  fields  in  the 
Connecticut  Valley  and  of  plants  of  this  variety  grown  in  Florida 
from  Connect!  cut -grown  peed  have  demonstrated  the  value  pf  this 
variety  for  growing  under  shade  for  the  production  of  cigar  wrap- 
pers. The  original  plants  of  the  Uncle  Sam  variety  showed  striking 
variations  from  the  generally  accepted  type  of  Sumatra  tobacco,  but 
were  believed  to  more  nearly  approach  the  ideal  of  a  desirable  cigar- 
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wrapper  variety  than  other  types.     In  the  experimental  stages  the 
plants  belonging  to  this  type  were  classed  as  type  3  and  called  Su- 
matra to  distinguish  it  from  the  other  types.     As  soon  as  its  commer- 
cial importance  was  established  it  was  decided  to  call  it  the  Uncle 
Sam  variety.     This  name  was  considered  appropriate  from  the  fact 
that  it  is  probably  a  striking  variation  produced  by  the  effect  of  the 
change   of  climatic  conditions  consequent  on   the  introduction   of 
Sumatra-grown  seed  into  the  United  States,  and  while  it  was  dis- 
covered in  the  Connecticut 
Valley  it  appears  probable 
that  it  can  be  successfully 
produced    under    shade    in 
Florida. 

The  striking  character- 
istics of  this  variety  are 
extremely  round  leaves  of 
fine  texture,  small  iine  veins 
growing  at  right  angles 
from  the  midrib,  the  large 
number  of  leaves  borne  by 
the  individual  plants,  and 
the  wonderful  uniformity 
of  size  and  shape  of  leaves 
from  the  base  to  the  top  of 
the  plants.  In  crops  raised 
from  the  seed  of  this  va- 
riety a  large  proportion  of 
light  -  colored  w  r  a  p  pe  r 
leaves  are  produced,  which 
when  wrapt  on  cigars 
have  a  smooth,  glossy  ap- 
pearance.   The  leaves  show 

uniformly    a    good    burn    in       Fig.IO.— TypldlllcsfotLncleSiamSumatratobacco.Bhow- 

all    practical    and    experi-       '"*  '"^  "'™'  ""'[[*  '"',  '^'b"-»'"pp«'  """"^""f"- 

^  f  Tbuvcineureimnll  Anq  stananut  almost  at  right  anglea 

mental  tests,  and  there  is  no  to  the  midrib,  whlth  Li  n-ry  important  (or  the  Od.nom- 

undeairabfe  taste  or  flavor       i<»i  cutting  oi  wrapper-. 

present  or  noticeable  when  the  wrappers  are  smoked  on  cigars.  The 
leaves  have  a  peculiar  and  very  cliaracteristic  habit  of  growth,  stand- 
ing out  almost  at  right  angles  near  the  stem,  and  then  drooping 
slightly  near  the  tips.  The  quantity  of  seed  produced  by  plants  of 
this  variety  is  very  small,  and  very  few  and  small  suckers  develop 
at  any  time  during  the  growing  season.  In  figure  9  is  shown  n  typical 
plant  of  this  variety,  while  figure  10  shows  a  typical  leaf  of  this 
variety  grown  from  self -fertilized  seed. 
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The  pedigree  record  of  the  original  plants  and  their  progeny  shows 
an  average  production  of  21  leaves  to  the  plant,  having  an  average 
length  of  20J  inches  and  a  width  of  14^  inches.    The  average  number 
of  suckers  is  three  and  the  size  small.     The  average  height  of  plants 
is  6  feet,  and  the  average  period  from  the  dat«  of  setting  out  the  plants 
in  the  field  to  the  time  of  harvest  is  ninety  days.     The  length  of  inter- 
node  is  3^  inches  and  the  circumference  of  stem  3^  inches.     The  plants 
have  been  particularly  free  from  the  attacks  of  fungous  diseases,  and 
the  leaves  have  the  necessary  stretch,  or  elasticity,  and  strength  to 
cover  the  cigar  well  without  in- 
jury.    The  yield  of  wrappers  in 
the    manufacturing    process    has 
been  exceedingly  large  and  of  the 
best  quality. 

HBW  TAJUBTIES  PBOBTTCBD  BT 
HTBBIDIZATION  AND  SEED 
SEI.ECTION. 

THE   COOLEY   HYBRID, 

The  history  of  the  origin  of  the 
Cooley  Hybrid  is  as  follows:  Se- 
lect plants  of  the  Havana  Seed 
variety  grown  by  Mr.  D.  P.  Cooley. 
Granby,    Conn.,    were    used     as 
mother  parents.     Several  flowers 
on    these    plants    were    emascu- 
lated at  the  proper  time  and  polli- 
nated   with    pollen    produced   by 
plants   grown    from    Connecticut 
Sumatra   se«d    in   the   season   of 
1903.     From    the    plants    grown 
from  this  seed,  selections  of  the 
most  desirable  were  made  in  1904. 
From  this  crop  typical  seed  plants 
were  again  selected,  and  the  plants  raised  from  this  seed  in  1905 
showed  as  great  uniformity  as  ordinary  crops  of  the  mother  Havana 
Seed  variety,  so  that  the  hybrid  can  be  said  to  be  fixt,  and  seed  in 
small  samples  has  been  distributed  to  interested  growers.     An  illus- 
tration of  the  Cooley  Hybrid  plant  is  shown  in  figure  11,  while  a  leaf 
of  this  variety  is  shown  in  figure  12.     Illustrations  of  the  Cooley 
Hybrid  tobacco  grown  under  shade  are  shown  in  Plate  X. 


Fio.  II.— Typitai  plant  ol  Ihu  Ciiol 
tobacco.  Connecticut  Havnna  Sc' 
parent;  Suraslm.  male  parent.  The  hybriil 
retains  the  habit  of  growth  and  adaptability  1u 
Connecticut  Valley  rondliiona  of  the  mothei 
parent,  combined  with  the  ImproTed  shape, 
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The  Havana  Seed  variety  has  long,  rather  pointed  leaves  with 
large  veins.    Only  the  tips  of  these  leaves  are  suited  to  cigar-wrapper 
manufacture,  the  middle  and  basal  portions  lacking  the  necessary 
quality  for  good  wrappers.     This  portion  of  the  leaves  is  used  for 
hinders  and  in  some  cases  for  blending  with  cigar-filler  tobacco.    Inas- 
much as  the  value  of  the  tobacco  depends  on  its  capacity  for  pro- 
ducing cigar  wrappers,  it  is  highly  desirable  and  important  that  as 
much  of  the  leaf  be  utilized  for  wrapper  purposes  as  possible.     By 
crossing  this  acclimated  variety  with  the  standard  Sumatra  variety 
a   hybrid  was  secured  which  produces  short,  broad,  well-rounded 
leaves  with  fine  veins.     In  other 
words,  the  hybrid  combines  the 
hardy   and    acclimated   charac- 
ters of  the  Havana  Seed  with 
some  of  the  important  charac- 
ters   of   the    Sumatra    variety. 
From    the    variations    in    the 
plants  of  this  hybrid  it  has  been 
found  possible  to  produce  about 
the  type  of  plant  that  is  best 
suited  to  cigar-wrapper  manu- 
facture   which    can    be    grown 
under  the  soil  and  climatic  con- 
ditions of  the  Connecticut  Val- 
ley. 

The  general  characters  of  the 
Cooley  Hybrid  distinguishing 
it  from  the  mother  Havana  Seed 
variety  are  increased  number  of 
leaves;  shorter,  broader  leaves 
with  very  small,  fine  veins;  re- 
duced    seed     production,     and 

more  even  texture  of  leaf  from  Fra.ia— T)picBn«irorthpConie>Hyiiriiitobocco. 
tip  to  base.  The  average  num-  ^"^Ji^'r^nV'""  **""^' """"""  ''"™"  ^'""'' 
ber  of  leaves  is  10;  length,  27 

inches;  breadth^  17J  inche-s;  shape,  very  roimd;  niuuber  of  siickei"s, 
2;  size  of  suckers,  small;  height  of  plant,  2i)  inches;  circumference 
of  stem,  2|  inches;  length  of  internodo,  2  inches;  time  of  maturity, 
ninety-five  days. 

It  is  necessary  that  the  seed  of  this  hybrid  be  saved  under  bag 
to  avoid  (he  possibility  of  cross-pollinatioii.  If  the  seed  is  crost 
with  other  plants,  particularly  ■with  plants  belonging  to  other 
varieties  grown  in  a  region,  it  is  probable  that  there  will  be  ctm- 
siderable  breaking  up  in  type  iind  consequent  deterioration  of  the 
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value  of  the  variety  for  cigar-wrapper  production.  It  is  likely  that 
more  or  less  variation  will  be  developed  in  crops  of  this  variety 
for  several  years,  but  that  this  variability  will  not  be  very  marked. 
Small  crops  ought  to  be  grown  at  first,  even  in  the  Connecticut  Valley 
where  the  variety  was  produced.  From  tliese  crops  selections  can 
be  made  in  accordance  with  the  directions  given  in  this  bulletin 
under  the  head  of  "  The  swlection  of  seed  plants,"  whereby  acclimated 
strains  of  this  variety  adapted  to  local  conditions,  which  will  be  an 
improvement  over  the  present  variety,  can  be  secured. 

THE   BREWER    HYBRID. 

The  history  of  the  origin  of  the  variety  known  as  the  Brewer 
Hybrid  is  as  follows:  Plants  of  the  Connecticut  Broadleaf  variety 
'  raised  fro.m  seed  of  the 
strain  grown  by  Mr.  N.  S- 
Brewer,  Hockanmn,  Conn., 
were  crost  in  1003  with 
pollen  secured  from  plants 
grown  in  the  Conneclicut 
Valley  from  imported  Cu- 
ban seed.  Many  crosses 
were  also  made  in  1S04. 
The  plants  raised  from  the 
hybrid  seed  in  li)04  showed 
that  a  marked  change  had 
been  effected  by  hybridi- 
zation. The  hybrid  plants 
produced  sliort,  broad 
leaves  of  fine,  even  lex- 
ture  with  small  fine  veins, 
an  increased  nunilwr  of 
leaves  with  little  increase 
in  the  height  of  the  plants 
and,  in  some  cases,  a  much 

Fio.13.— Tnile«h.l«iiloIllieBn!«urhybniitiiW'cu.    Con-       improved  tvjie  of  plant  for 
necllc,«Br.K.Ul.HUen,„l.parcnt;  Cubnn.n.ulc  parcm.  cigar-WrappCr    prodllctlon. 

Selections  from  the  crop  of  1!I04  were  grown  in  190r»,  and  one 
ptrain  in  particidsir  showed  snch  fixity  of  type  that  it  may  be  con- 
sidered ready  for  distribution  to  growers. 

In  the  Connecticut  Broadleaf  tobacco  the  large  size  of  the  leaves 
is  combated  with  large  veins  and  rather  coarse  and  inferior  hasal 
portions  of  the  leaves.  These  basal  parts  of  the  leaves  are  only  suit- 
able in  nios-t  cases  for  cigar  binders  and  for  blending  with  fillers.    As 
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in  the  case  of  the  Havana  seed  variety  grown  in  this  valley,  the  tips  of 
the  leaves  produce  the  high-grade  wrappers.  It  has  long  been  recog- 
nized that  a  most  important  problem  was  the  production  of  a  smaller 
leaf  with  more  uniform  texture  adapted  for  cigar-wrapper  manu- 
facture. 

The  Brewer  Hybrid  possesses  many  important  characters  that  are 
distinct  improvements  over  the  Broadleaf  variety.  The  average  num- 
ber of  leaves  is  21;  length  of 
leaves,  27|  inches;  width,  19^ 
inches ;  shape,  very  round ; 
height  of  plants,  42  inches; 
circumference  of  stem,  2J 
inches;  length  of  internode,  2 
inches ;  number  of  suckers,  2, 
of  medium  size.  The  time  o£ 
maturity  is  eighty-five  days. 
The  suckering  habit  of  the 
hybrid  is  rather  unsatisfac- 
tory at  the  present  time,  for 
it  seems  to  inherit  the  sucker- 
ing tendency  of  the  Cuban 
tobacco;  bnt  as  some  of  the 
plants  in  this  variety  have 
been  found  to  be  compara- 
tively free  from  suckers  there 
is  little  doubt  that  nonsuck- 
ering  strains  can  be  developed 
by  seed  selection. 

An  illustration  of  the 
Brewer  Hybrid  is  shown  in 
figure  13.  The  typical  shape 
and  size  of  leaf  of  the  hybrid 
are  shown  in  figure  14. 

In  the  case  of  both  the 
Cooley  Hybrid  and  the  Brewer  Hybrid  the  fobiicco  can  be  sold  by 
the  growers  and  utilized  by  the  manufacturers  as  improved  Havana 
seed  and  Connecticut  Broadleaf  tobacco,  resi>ectively.  In  this  way 
their  production  will  not  disturb  the  established  market  .standards, 
but  simply  meet  the  demands  of  the  market  for  improved  wrapper 
and  binder  tobaccos  to  the  benefit  of  both  the  grower  and  the  manu- 
facturer. 


Fio.  ».- 

-TrpK'dUcaf.if  UicBruwer  Hybrid  l.)l«c-oci. 

■ii<-ut  Broadleaf,  (I'malc  iwrtnt;  Cuban,  male 

parenl. 

.    The  broad,  very  round  leaf,  fine  venation, 

and  oil 

•ro  evi 

dent,    Th.i^!i>hi.raeU««reeombliiMl  intho 

hybrid  will 


^d  by  Google 


,db,  Google 


PLATES. 


,db,  Google 


DESCRIPTION  OF  PISTES. 

Plate  I.  Flo.  1. — A  fleld  of  tubacco  raised  iu  Connecticut  from  imported 
Cuban  seed,  Tlie  result  of  uslnn  unselected  Cuban-grown  seed  In  the 
Connecticut  Valiey  tan  be  se«n  from  a  careful  eiaminatlon  of  this  tilus- 
trntlon.  wblch  sbows  n  typical  Instance  of  tbe  breaklnt;  up  In  tbe  type  of 
tobacco,  due  to  tbe  abrupt  cliauKe  of  soil  and  climatic  conditions.  Tbe 
brancblng  type  of  plants  benrin);  small  leaves,  eondtltutlng  about  one- 
ttalrd  of  the  total  number  of  plants  In  the  field,  was  absolutely  worthless 
for  cigar-wrapper  production,  and  many  of  the  otber  variations  from  tbe 
normal  Cuban  type  were  of  Inferior  quality,  thus  greatly  reducing  the 
yield  and  value  of  tbe  crop.  Fig.  2. — This  uoiform  field  of  tobacco  was 
produced  by  carefully  selecting  for  seed  production  the  beat  plants  In  the 
field  sbuwn  In  figure  1.  and  protecting  tbe  Bowers  from  cross-pollluatlon 
by  tbe  use  of  paper  bags  for  two  seasons.  Tbe  undesirable  types  of  plants 
were  eliminated  by  Ibis  practise,  and  a  uniform  and  desirable  type  secured, 
adapted  to  tbe  soil  and  climatic  conditions  in  Connecticut 

Plate  II.  Fig.  1. — This  tyi*  of  plant  found  in  Connecticut  fields  growu  from 
freshly  imported  Cuban  tobacco  Hved  waa  selected  fur  propagation.  Fig. 
2.— The  priigeuy  of  a  single  Connecticut  Culmn  8<jed  plant,  similar  to 
figure  1.  showing  tbe  uulfonnitj-  of  type  of  plants  grown  from  self- 
fertilized  seed,  and  the  marked  similarity  of  ever}'  plant  to  tbe  tj't>e  of 
tlie  parent  seed  plant. 

Plate  III.  Tbe  two  uniform  types  of  tobacco  shown  In  tbis  iUustratlou  were 
produced  by  sowing  the  seed  of  typical  plants  of  these  types  growing  iu  the 
same  fleld  aud  under  similar  conditions,  free  from  cress-fcrt  I  ligation. 
These  types  of  tobacco  have  been  Improved  by  careful  selection  of  the 
best  individual  plants  from  year  to  year  adapted  to  tbe  pur|>ose  for 
which  each  type  is  produced.  This  experiment  has  demu  list  rated  ttwt 
the  e\7M,  sha|<e,  venation  of  leaves,  and  other  characters  of  tobacco 
plants  can  be  proiwgated  uniformly  every  year  by  Judicious  selection  of 
seed  plants  of  tbe  tyi>e  desired  and  tbe  saving  of  the  seed  under  bag. 

Plate  IV.  The  introdnctlon  of  Florida-grown  Sumatra  tobacco  seed  In  the 
Couuecticut  Valley  was  followed  by  a  breaking  up  of  the  type  of  this  lobacco. 
Amoug  these  types,  few  of  which  were  desirable,  and  many  undesirable,  the 
two  ty|)es  shown  in  tbis  Illustration  wcrf  found.  The  seeds  of  typical, 
plants  of  these  tyiws  were  saved  under  bags,  from  which  uniform  strains 
were  produced  tlie  following  season.  Both  of  these  types  of  tobacco  are 
valuable  for  growing  under  shade,  and  tbe  two  rows,  one  of  each  type, 
growing  side  i>y  side,  oITer  incontrovertible  proof  of  the  value  of  tbe  methods 
of  seed  selection  described  In  this  bulletin  In  tbe  production  of  uulform 
ty|>e8  of  tobacco. 
70 
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Plate  V.  Tbe  tyro  plantB  shown  in  tliis  llluHtrntlon.  one  l>enriiig  tew  small 
suckem,  and  the  other  mnuy  targe  Huckers.  represent  tlie  nverage  vnrlnbUlty 
of  tobaeeo  plnntx  aa  regards  tlie  nucklng  hnlilt  The  iilnntn  nre  »t  tile 
same  variety,  in'ow  side  by  side  in  the  row,  are  of  the  Hame  age.  and  were 
grown  under  slullar  c<HidUlons  In  every  respect.  The  leaves  ot  tbe  plant 
bearing  Tew  Buekere  are  unironiily  wide  and  round,  while  the  leaves  or  the 
plant  l>earlng  targe  suckers  are  long  and  pointed,  and  liave  a  tenden<'y  to 
vary  markedly  In  size  from  the  top  to  the  biine  of  the  i)iant.  This  char-  * 
acter  is  hereditary  and  consequently  the  auekerlng  tendenc.v  may  be  con- 
trolled by  tobacco  growers  by  seed  selection. 

Plate  VI.  Fig,  1. — The  characteristic  variability  of  tobacco  plants  as  regards 
time  of  maturity,  as  shown  In  this  Illustration.  Is  n  matter  of  common 
observation  In  tobacco  Qelds.  Tlie  difference  In  the  time  of  rl]>enhig  of  tbe 
leaves  in  the  Individual  plants  la  of  special  importance  in  tlte  tobacco  crop, 
from  the  fact  that  In  most  cases  all  or  tile  plants  in  tlie  Held  are  harvested 
at  one  time,  and  overripe  or  uiiderriiie  leaves  ore  inferior  In  quality.  For 
tbis  reason  it  Is  desirable  that  tbe  plants  mature  uniformly  thniout  the 
field.  Fig,  2,— Tbe  two  rows  of  tobntiK)  plants  shown  in  this  Illustration 
demonstrate  the  possibility  of  securing  uniform  early  or  late  strains  of 
tobacco  by  seeil  selection.  The  two  rows  were  grown  under  the  same 
CO  ml  It  Ions. 

Plate  VI(.  The  character  of  the  burn  of  leaves  of  individual  tobacco  plants 
varies  In  n  iiinrkHl  degree,  even  among  plants  of  the  Hiunc  variety  grown 
under  the  same  conditions  and  treated  alike  In  the  curing  and  fermenting 
processes.  The  two  rows  of  plants  hi  this  iilustrallon  were  grown  fnim  the 
baggetl  seed  of  two  plants  of  (lie  same  Held,  growing  side  by  side,  one  a 
plant  producing  good  and  tlie  other  ixxir  burning  leaves.  These  two 
progeny  rows  iriherlte<l  tinifornily  the  character  of  burn  of  the  parent 
plants,  demonstrating  that  It  Is  ['■I'^ll'le  to  improve  the  quality  of  burn  in 
a  variety  of  tobarco  by  seed  selection. 

Plate  VIII.— The  Connecticut-grown  SuiuBtra  tobacco  produced  a  nnmbcr  of 
tyi>es  of  tobacco  very  different  lu  all  rbarncters.  The  two  i-ows  of  plants 
shown  in  this  illustration  are  the  progeny  of  two  I'epresctitatlve  i>laiits  of 
tliesp  ty[>es,  grown  under  the  same  conditions  and  showlug  the  strlhlug 
uniform  inheritance^f  the  characters  of  the  imreut  plants. 

Plate  IX.  Fig.  I.— The  row  of  ti>ba<'Co  plants  In  the  left  in  this  Illustration, 
raised  from  heavy  see<l,  shows  the  more  vigorous  growth,  earlier  maturity,- 
and  greater  unirorniity  of  jilants  raised  fram  heavy  sec<l,  comjMired  witii 
tlie  less  vigorous  plants  raised  from  light  set>d  shown  in  tbe  row  oh  the 
ilglit.  Fig.  2.— The  row  of  small  plants  shows  tbe  dwarfing  effect  of  tlie 
root-rot  In  Connecticut  Sumatra  tobacco,  while  tbe  row  of  vigorous  plants 
shows  a  resistant  strain  secured  by  seed  selei-tion. 

Plate  X.— The  two  rows  of  the  Cooley  Hybrid  tobacco  shown  in  this  Illustra- 
tion were  grown  under  shade  In  tbe  t'onncctlcut  Valley.  The  uuifomiity 
of  [itaiits  and  the  sha|>e,  size,  and  character  o  fleaves  shown  in  these 
rows  arc  characteristic  of  this  variety  of  tobnci'o.  There  Is  no  di^'ideil 
lireaklug  up  In  tyiie  following  hybridization,  as  is  the  case  In  other  plants. 
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Fio.  2.— Chop  of  Connecticut  Cuban  Tobacco  Plants  Raised  in  1905  fr( 
Saved  from  Best  Plants  Selected  from  THi  Field  Shown  in  Fiqure  1 
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Fio.  2.— Two  Rows  OF  Connecticut  Bhoadleaf  Tobacco,  Showing  the  Possi- 
bility OF  THE  Production  of  Earlv  Strains.  Row  on  Right  Raiseo  from 
THE  Seed  of  an  Eahuy  Pu*nt,  and  Row  on  Left  from  Seed  of  a  Plant 
Maturing  at  the  Usual  Time. 
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Two  Rows  OF  CooLEV  HyBRiD  Tobacco  Grown  Under  Shade, 
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No.  4S.  Q'iio  Apple  III  Cold  Storiige.     ISOTL  Trliv,  li  ceutP. 

4!>.  The  Culture  of  the  I'entnil   Aiuerliuii   Itubbei-  Tree.     1908.     I'rli*.   STi 

30.  Wild  Riee:  Its  Uses  and  Propugatlou.    1903.    I'rlce.  10  t-eiits. 

01.  MIscelluiteoux  Tatters:  I.  Tbe  Wilt  Diseane  of  Tol)awo  and  Its  Control. 

II.  Tbe  Work  of  the  Coimiiunlty  Demonstrutloii  Fnnii  at  Terrell.  Tex. 

III.  Fruit  Trees  Frozen  In  1904.  IV.  The  Cultivation  of  the  Austra- 
lian Wattle'.  V.  Legal  and  Custonmry  Weights  per  Bushel  of  Seeds. 
VI.  Ooldeo  Seal.     1903.    I'rlce,  5  centfi. 

52.  WIther-TIp  and  Other  Diseases  of  Citnis  Trvus  and  FmlU)  Caused  by 

Colletotrii-huni  Glceosporialdes.     1904.    Price,  15  cents. 
3.i.  The  Date  I'alin.     1904.    Price.  20  cents. 
34.  Persian  Gulf  Dates.     190.^    Priire.  10  cents. 
-15.  Tbe  Pry  Rot  of  Potatoes.    1904,     Price.  10  tvuts. 
SC  Nomeuclatni'e  of  the  Apple.     1905.     I'rlce.  ;iO  cents. 

37.  MetbodH  Used  for  Gontrolliug  Sand  Dunes.     1904.     Prl(«,  10  t.'eiith. 

38.  Tlu*  Vitality  and  Genutuatlon  of  Seeils,     1904.    Prk«.  10  cents. 

39.  I'liHtnre,  Sleaduw,  and  Forage  Cnlps  in  Nebraska.     1904.    Price.  10  cents. 

00.  A  Soft  Rot  of  tbe  Calls  Litf.     IIMM.    l^lce.  10  cents. ' 
Gl.  The  Avocado  In  Florida.     1904.    Price.  3  cents. 

62.  Notes  on  EKj-ptlan  Agriculture.     1904.     Price,  10  ceiitrt 

03.  Investigations  of  Itusts.     1904,    Prl<«,  10  cents. 

G4.  A  Method  of  Destroying  or  I'reventlng  the  Growth  of  Algic  and  CeitaJn 

Pathogenic  Batrterla  In  Water  Supplies.    1904.    I'rlce.  5  cents. 
6S,  Iteclamatlon  of  Cape  Cod  Sand  Dunes,     1004.    Prii-e,  10  i-ents, 
6a  Seeds  and  Plants  Iiuimrted.     Inventory  No.  la     1903.    Price,  20  cents. 

67.  Kaui;e  Investtguticins  In  Arizona.    1904.    Price,  15  cents. 

68.  North  .American  Species  of  Agrostis.     190.').    Price,  10  cents. 
09,  Americau  Varieties  of  Lettuce.     IO04.     Price,  15  cents. 

70.  The  Commercial  Status  of  Dumm  Wheat.    1904,     Price.  10  cents. 
■  71.  Soil  Inoculation  for  I.egumen.     1905.     Price.  13  cents, 

72.  Miscellnneoiia  Papers:  I,  Cultivation  of  Wheat  In  Alfalfa  Fields.    IL 

Salt  Water  Limits  of  Wild  Bice.  III.  Rxterminatltm  of  Johnson 
Grass.  IV.  Inoculation  of  Soli  with  Nitrogen- Fixing  Bacteria.  1905. 
Price,  5  cents, 

73.  The  Development  of  Slugie-Oerm  Beet  Seed.     1903.     Price,  10  <«nts. 

74.  Tlie  Prickly  Pear  and  Other  Cartl  ns  Food  for  Stock.      190."i.     Price,  0 

centH. 

75.  Range  Management  in  the  State  of  Washington.     lOOS.     Price,  5  cents. 

76.  Copper  as  an  Aiglclde  and  Dli^infectant  in  Water  Supplies.     1905.     Price, 

77.  The  Avocado,  a  Salad  Fruit  fmm  the  Tropics.     1905.     I'rlce,  .T  i-ents, 

78.  Improving  the  Quality  of  Wheat     1905.    Price,  10  cent». 

79.  Tim  Variahlllty  of  Wheat  Varieties  In  Resistance  to  Toxic  Salts.     1905. 

I*rlce.  5  cents. 

80.  Agricultural  Explorations  In  Algeria.     1005.    Price,  10  cents. 
SI.  Kvolntlou  of  Cellular  Structures.     lOWi.    Price,  5  cents. 

82.  Gi-iiss  I,dinds  of  the  South  Alaska  Coast     1003.    Price,  lU  ceutK. 

83,  The  Vitality  of  Burieil  Seeds.     19<e.    Price,  5  cents. 
S4.  The  Seeds  of  the  BluegraHses.     1005.     Price,  5  cents. 

85.  The  Principles  of  Mushroom  Growing,     1905.     Price.  10  cents. 

86.  Agriculture  without  Irrigation  in  the  Sahara  Desert.     1903.    Price,  5 

S7,  Disease  Resistance  of  Potatoes.     190-"i.    I'rlce.  5  i-ents. 

88.  Weevil-Resisting  Adaptations    of    the    (;otton    Plant.     10(Mi.     ITice,   10 

Mi,  Wild  Medicinal  Plants  of  the  United  States,     ]!tOO.     Prii-e.  .-.  c-.'ntM. 
90.  Miscellaneuus  Papers:  1.  Stoi-age  and  Genninatiun  of  Wild  Itlce  Siii-d. 

II.  Orown-Gall    and    HiUry-Root   Diseases   of   the    Apple   Tree.     III. 

Pept)ermtnt-     IV.  Polsonsus  Action  of  Johnsou   Grass.     WQIi.     Price, 

01.  Varieties  of  Tobacco  Seed  Di8tril>uted,     1906.    Price.  5  cvnts, 

92.  Date  Varieties  and  Date  Culture  in  Tunis.    1906.     I'rlce.  25  cents. 

98.  The  Control  of  Apple  Bitter-Rot.     1006.     Price,  10  i^nts. 

W.  Form   Practice  with   Forage  Crops  In   Weatem  Oregon   and  Western 

*    Washington.     190a     Price,  10  cents. 
art.  A  New  Type  ot  Red  Clover.     1908.    Price,  10  cenOi. 
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LETTER  OF  TRANSMIHAL 


U.  S.  Department  of  Agbicultcre, 

Bureau  op  Plant  Isdustrt, 

Ofhce  of  the  Chief, 
Waahington,  D.  C,  Auc/uat  J,  1906. 
Sik:  I  hare  the  honor  to  transmit  herewith  and  to  recommend  for 
publication  as  Bulletin  No.  97  of  the  series  of  this  Bureau  the  accom- 
panying manuscript  entitled  "Seeds  and  Plants  Imported  during  the 
Period  from  December,  1903,  to  December,  1905." 

This  manuscript  has  been  submitted  by  the  Botanist  in  Charge 
of  Seed  and  Plant  Introduction  and  Distribution  with  a  view  to 
publication. 

Kespectfully,  B.  T.  Gali-oway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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SEEDS  AND  PLANTS  IMPORTED  DURING  THE  PERIOD 
)03,  TO 


INTBODTTOTOBT  8TATBMSNT. 

This  is.  the  eleventh  inventory  of  seeda  and  plants  that  have  been 
gathered  together  by  this  Office,  mainly  from  foreign  countries,  and 
represents  two  years  of  work. 

It  is  not  published  to  inform  experinient«ra  of  plants  that  are  on 
hand  for  distribution,  beeau.se  in  the  great  majority  of  cases  the  plants 
and  seeds  listed  have  been  imported  for  special  problems  upon  which 
the  Department  is  at  work  and  they  have  been  already  assigned  to 
their  respective  experimenters  and  are  now,  many  of  them,  growing 
in  some  part  of  the  country. 

These  inventoriea  are  historical  records  of  the  introduction  of  new 
plants,  some  of  which  have  already  started  new  industries  in  this 
country.  In  the  past  historians  have  as  a  rule  disdained  to  consider 
the  advent  of  a  new  crop  as  worthy  of  careful  record,  notwithstanding 
the  fact  that  its  arrival  might  exert  a  remarkable  influence  upon  the 
development  of  the  country.  It  is  believed  that  the  publication  by 
the  Government  of  such  a  record  will  avoid  in  the  future  for  these 
new  industries  the  uncertainty  which  now  exists  as  to  the  time  of 
arrival  in  America  of  some  of  our  most  important  plant  cultures, 
which  were  probably  first  introduced  by  the  Department  of  Agri- 
culture. To  the  large  number  of  agricultural  experiment  station 
workers  and  others  who  are  experimenting  with  the  various  introduc- 
tions, these  inventories  will  be  almost  indispensable. 

As  remarked  in  previous  inventories  no  attempt  is  made  to  reform 
the  nomenclature  of  the  plants  imported,  for  in  many  cases  the  iden- 
tification of  imported  seeds  and  plants  is  impossible  until  several  years 
after  their  introduction.  They  must  first  be  grown  and  studied  by 
specialists  in  the  various  plant  groups,  who  are  sure  sooner  or  later  to 
include  them  in  their  monographs,  in  which  places,  and  not  in  such  an 
inventory,  botanists  are  accustomed  to  search  for  the  most  recent 
nomenclature. 
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O  SEEDS    AND   PLANT9    IMPORTED. 

This  inventory  represents  not  merely  the  names  of  and  remarks 
regarding  new  plant  introductions,  but  embodies  often  the  notes  made 
at  the  time  of  collection  by  agricultural  explorers  who  have  been  kept 
at  very  considerable  expense  in  the  field.  In  the  present  case  it 
includes  in  part  the  collections  made  by  Prof.  H.  L.  Bolley,  of  North 
Dakota,  who  was  sent  thru  the  flax-growing  region  of  Europe  in 
eearch  of  the  best  varieties  of  flax,  especially  to  find  one  that  was 
more  resistant  to  the  flax  rust  tlian  those  we  already  have.  It  covers 
a  portion  of  the  seeds  and  plants  collected  by  Mr.  Ernst  A.  Bessey 
during  his  travels  thru  a  part  of  tbe  Caucasus,  the  Crimea,. and  into 
Russian  Turkestan.  It  includes  a  list  of  valuable  new  seeds  which 
Hon.  Robert  P.  Skinner  very  kindly  secured  in  Abyssinia  for  the 
Department  when  sent  as  commissioner  to  King  Menelik  in  1904. 
The  valuable  collection  of  100  European  potato  varieties,  made  by 
Prof.  L.  R,  Jones,  of  the  University  of  Vermont,  is  also  included. 
This  inventory  includes  also  tbe  results  of  Mr.  Thomas  H.  Kearney's 
explorations  in  southern  Tunis,  where  he  was  sent  by  the  Office  of 
Seed  and  Plant  Introduction  Investigations  to  study  the  date  varieties 
of  the  Tunisian  oases.  The  collection  of  date  ofl'shoots  which  Mr. 
Kearney  secured  is  unique  in  that  it  was  made  after  a  careful  exam- 
ination of  the  palms  while  in  full  bearing.  This  is  the  fii-st  time  that 
an  agricultui-al  explorer  has  been  given  the  opportunity  to  s])end  the 
fruiting  season  in  foreign  date  gardens,  and  Mr.  Kearney's  descrip- 
tions of  the  varieties  collect€d  in  Tunis  are  from  actual  observation  and 
not  from  hearsay.  Dry  land  olives,  pomegranates,  pistacbe^,  spineless 
opuntias,  and  drought-resistant  fodder  crops  were  also  given  attention 
by  Mr.  Kearney  while  in  this  interesting  desert  region.  The  collec- 
tions made  by  Mr.  P.  H.  Rolfs  during  his  explorations  of  the  vanilla- 
growing  regions  of  Mexico  are  chronicled  in  this  inventory,  and  the 
vanilla  cuttings  secured  at  that  time  are  contributing  their  share 
toward  the  solution  of  the  problem  of  vanilla  culture  in  Florida. 

A.  J.  PlETERS, 

Botanist  in  Charge. 
Office  op  Seed  and  Plant 

Introduction  and  Distribution, 

WashinyUm,  D.  C,  Auguxt  1,  1906. 
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9897  to  10260. 

From  Rumia.     Received  thru  Prof.  H.  L.  Bolley,  November  24,  190S. 


9897  to  10167.     Linum  i 
10168  to  10183.    Sbcalb 
10183  to  10183.    AvENA  sativa. 
10194  to  10318.    TRiTicitM  vuloabk 
10319  to  10333.     HoaoEUH  vuLaABB. 
10333  to  10338.     Hbuanthitb  ANsma. 

10336.       BrOMI-R   INRBHta. 

10337  to  10331. 

10333  to  10336.     Mbdicaoo  bativa. 
10336  and  10337.     Ervch  lbnb. 
10238  to  10340.     Pisum  hativum. 
10341  and  10S43.     Cannabis  bativa. 
10243  and  10344.     Brasbica  napub. 
1034fi  to  10347.     Brabsica  sp. 
10348.    Cl'cpmis  ifB'i.o. 

10849.       ClTRULLlIB    VULOASIfl. 
10860.       RiBRS   OROeBlLARIA  (?). 

10S61.    Glbditscbia  ap. 

10303.      CORONILLA   VARIA. 

103DS.  Lorrs 

10364.  TniTOi.iuM  ep. 

1036D.  Latrvri's  hyl 
10366  and  10367. 

10368.  ViciA  ep. 

10269.  Papaver  Hp. 

10360.  Prunus  sp. 


Bye. 

Oat, 

Wheat. 

Barley. 

Sunflower. 

Smooth  brome-gTose. 

Wild  {fraMei. 

Alfalfa. 

Faa. 

Kuatard. 

Haakmelon. 

Watermelon. 

Gooseberry. 

Honey  loonat. 

Crown  vetch. 

Bird'B-foot  trefoil. 

Wild  clover. 

Flat  pea. 

Wild  vetch. 

Wild  yellow  vetch. 

Poppy. 


10261  to  10263. 

From  Khojend,  Ruesian  Central  Asia.     Presenhnl  by  Mr.  K.  Valneff  to  Mr, 
K  A.  Bessey.    Received  December  18,  1903. 

10961.     PvRus  HALDH.  Apple. 

Seed  from  wild  trees  in  the  mountains. 


n 
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10261  to  10263— Continued. 

10982.     Phl-nih  divabicata.  Fltun. 

Black  variety.    Seed  from  wild  trees  in  the  rooDnt^na. 
loses.     Pbunuh  divabicata.  Plum. 

Yellow  variety.    Seed  from  wild  trees  in  tlie  mountaine. 

10264.    QuRBons  subbr.  Cork  oak. 

From  Mustaphft,  Al^rio.     Received  thni  Dr.  1j.  Trabiit,  December  IS,  1903. 

10265  and  10266.     Pibtacia  mutioa.  Tntpentiiie  tree. 

From  Smyrna,  Turkey  in  Ama.  Received  thru  Mr.  R,  J.  .^gadjanian,  Derember 
15,  1903. 
1038D.     Very  dark  brown.  10S66.     Very  brightp«en. 

10267.  PiffTACU  ATLANTicA.  Bitoom. 
From  Duperre,  Algeria.    Reowved  thni  Mr.  Franek  Joly,  December,  18, 1903. 

10268.  PiSTACiA  TEHEBiNTHua  Terebinth. 


10269.    Atena  sativa. 


10270  to  10274. 

From  Abo,  Finland.     Presented  by  Mr.  Alarik  Rosenberg,  Aeedsinan.    Received 

September  25,  1903. 


10970.     HoBDEUM  vuLGABB.  Barley. 

10871.     AvKNA  SATivA.  '                                       Oat. 

10979.     Triticum  vllgarb.  Wheat. 

10973.  Sbcalb  cbbbale.  By*. 

10974.  PisuH  SATIVUM.  Pea, 

10275  to  10283. 


10970. 

HOBDBIIU    VDtXlABE. 

10276. 

HoRDBUM   VOLGABB. 

10977. 

TbITICUH    VUIGAHB. 

10978. 

AVBNA   SATIVA. 

WhUe. 

10270. 

AVBNA   SATIVA. 

Black. 

10280. 

Sbcalb  cbrbalb. 

10281. 

Cannabis  sativa. 

10282. 

Phlbum  pbatknsb. 

10283. 

ViCtA    CBACCA. 

Barley. 
Wheat. 


Bye. 
Timothy. 
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10284.    Phaseolus  eadutus.  Mnng  bean. 

From  Beaukisti,  Tes.     Received  thra  Mr.  John  B.  Lesheen,  December  11,  1903. 
Grown  in  1903  from  B.  P.  I.  No.  6480. 

10285  to  10288. 


CuttingB  of  four  specipH  of  j^stacfae,  aa  followw 

10386.       PlffTAOA  TEBEHINTHITS. 

Terebinth. 

10887.       PlOTACIA   MUTirA. 

Turpentine  tree. 

10288.       PlSTACIA  ATLANTICA. 

Bitoom. 

,0289  to  10308.     Vmn  vimifrka. 

<9xape. 

From  Erivan,  Cautasua,  Hiueis.     Re(^ive< 
21,  1903. 

1  thni  Mr. 

lOaSe.     BUitk  Yaandari. 

10289. 

Kya-h,,m,nu»i. 

10280.     H^iSfini. 

10300. 

Shira2ii. 

10281.      ^mteSaabi. 

10301. 

Yeilinr  Yfrnnflnri, 

10282.     Mgkhaii. 

10303. 

(loi-vhezandati. 

10288.      While  KUhmUk. 

10303. 

-Vin  -  Tuz'  -  daet     (seven- 

10284.    Khaliii  (probably  Yeliov 

KhalUi). 
10280.  Shirihira. 
lOSOe.    KtUami. 

10597.  Ambari. 

10598.  Gulyabi. 

10309  and  10310. 


Native  Japanese  seeda  ae  follows: 
10809. 


10804.  Crza. 

10805.  Saiibl  (roiw-colore<l). 
10808.  Khatchalxit. 

10307,  Akitzyum  (white >!rai>c) . 

10308.  Red  KMmith. 


■1  Mr,  B.  B.  Uamlv. 


"BaUW." 

iverinf-  tht!  seed  lightly 


10810.    CuccRBnA  Bp. 
A  kind  of  ffonrd.    Culture  s 


s  N.i.  103l)S, 


10311  to  10314. 

From  Honoliila,  Hawaii.     Receiveil  thni 
Cbai^  of  the  Hawaii  Experiment  Stalii>i 
Specimena  of  native  yams,  ae  followa: 

lOSll.      DiOeCOREA   niVARtCATA  (?). 

Tnbers  4  inches  in  diameter. 

10313.     DioetwEBA  orvAWCATA  (?). 
Axillary  tubers. 

10313.  Tacca  piNs.mFii>A. 
Ttiber  5  inches  in  diameter. 

10314.  SmIUX    BANnwiCKNBIH. 
97 
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10315.      LlNUM   USITATiaSIMUSl. 

From  Russia,     t'ollected  by  I'rof.  H.  L.  Bolley  in  the  Reason 

December  21,  lH03. 
(Ramni,  No.  2760.)     Sain|ile  of  Skdgouetz  flax,  (.Top  of  1902,  from  KharkoE  gov- 


Flax. 

Keceiveil 


10316.      LiNUM    UaiTATISSIHUH. 


Diriny  Ginhj  flax  (Sakowkkz  No.  1).     (See  No.  9989.) 
10317.      LiNUM   U8ITATIS61MUM. 


Flax. 

n  of  1903.    Received 


Flax. 

S.    Received 

3  pedijiree  as  "  No,  1," 


10318.    Tbiticum  vuloare. 


II  the  aeaBon  of  1903. 


10319.    Tkiticum  vuloare. 


'Wheat. 

n  the  season  of  \WA. 


10320.     Secale  cereale. 


Bye. 

n  of  1903.    Received 


10321.      AVENA   SATIVA. 


Oat. 

n  of  1903.     Received 


10322.      PiSTACIA  TEREBIXTHU8. 


Terebinth. 
Vilmorin-Amlrieux  &  Co.,  December  30, 


10323.      PiSTACIA  VERA. 


Fiatache. 

r,  December  30, 


10324.     SoLANUM  C0HMEK80NI.  Aquatlc  potato. 

From  Marseille,  France.  Received  thni  Dr.  E.  Heckel,  January  2,  1904. 
"  Tubers  of  the  eoK^lled  'aonatic  potato'  ot  Uruguay.  This  spetdee  from  Uru- 
guay is  beinjE  experimented  with  by  Doctor  Heckel,  of  Marseille,  who  is  breeding  it 
with  the  ordinary  potato  and  finds  that  it  gives  ^uccesi^ive  crops  oti  tlie  same  soil 
without  the  necefsity  of  replanting.  It  alKo^lvcH  abundant  foliage,  which  bethinks 
mav  be  used  for  green  forage.  He  further  poinis  out  that  Ihe  bitter  flavor  of  the  ekin 
will  protect  the  jKjtato  against  the  depredations  of  subterranean  enemies.  Ite  keep- 
ing qualities  during  the  winter  are  good.  Very  little  rot  appears,  and  rats  are  not 
fond  of  it.  The  special  point,  however,  to  be  emphasijied  m  connection  with  this 
new  species  is  that  the  diseases  of  the  potato  do  not  attack  it.  One  difficulty  in  its 
cultnre  consists  in  the  necessity  of  working  over  carefully  the  soil  to  an  unusual 
depth,  because  the  tuliers  are  deeply  buned  in  the  soil.  It  flowers  abundantly, 
beginning  in  June  and  ending  in  September,  the  flowers  having  a  perfume  similar  to 
"""'''       ■         Their  odor  on  a  hot  day  is  perceptible  for  several  meleni.    Plant- 
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ing  takes  place  in  Aouthem  France  by  means  of  whole  or  cut  tubers  in  April  and  the 
harvest  is  in  Octolwr.  DoctJirUcckel'sexperimentH  are  reports!  upim  in  the  follow- 
ing publicationti:  Hut  le  SoUnuni  enmrnersoni  Diinal,  on  pomnie  <le  brre  aqliatiuue 
de  I.Uruguay,  in  the  Revue  Horticole,  No.  581,  December,  ID02,  p.  200;  Contribution 
&  I'Etnde  BoUniijue  <le  quelquee  Siulanum  Tub^rit^reH,  [lar  M.  Edouanl  Meckel. " 
{PitiTckild. ) 

10325.  HEnrsARUM  coRONARniM.  Sulla. 
From  Malta.     Bei-eivwl  thru  Dr.  G.  Bo^,  December  27,  IftKt. 

"  Dried  roots  o(  diiUa  covered  with  the  root  tubercles  caused  by  Bacitlng  radiclcola. 
These  are  imfKirteil  in  order  to  enable  Doctor  Moore  to  make  cultures  of  the  germ 
and  ultimately  to  enable  rational  experiments  to  be  carrie<)  out  with  this  important 
forage  plant,  especially  adapted  to  the  ]>oor  soils,  rich  in  lime,  in  our  i^outbern 
States.''     (FnirchiU.) 

10326.  Panax  oinrbno.  CHnseng. 

From   Korea.     Received  thru  the  North   Pacific  TradinR  Companv.   ."»   Fifth 
avenue,  Chicago,  III.,  January  7,  1«04. 
Seed  guaranteed  by  the  North   Pacific  Trading  Company  to  bf  genuine  imported 

10327.  Andropogon  sorghum.  Sot^mn. 

From  I>nrban,  Satal.  Received  thru  Mesttrs.  I.athrop  anil  Fairchild  from 
Mr.  Reuben  V>'.  BeningHeld,  January  14,  lOCM. 
Native  name  .Vapelii,  "  Seed  of  a  variety  of  sorghum  from  the  east  coast  of  Africa. 
This  variety  is  that  upon  which  (lie  natives  live,  an<i  according  to  Mr.  Claude  Fuller, 
entomologist  of  the  Natal  agricultural  department,  it  hns  proved  more  resistant  to  a 
species  01  aphis  which  aitachs  the  sorghum  in  that  region  than  others  which  were 
growing  side  by  side  with  i(.  This  may  prove  of  value  in  the  sorghum  regions  of 
this  country."     {FairchiM.) 

10328.  PiSTACiA  ATtANTiCA.  Bitoom. 


PuASEoLvs  RAniATU^.  Mung  bean. 

From  Cairo,  (ia.     Received  timi  Mr.  J.  B.  Wight,  January  14,  1904, 
Grown  from  S.  P,  J.  No.  M30. 

10330.      AVF.NA   SATIVA.  Oat. 

From  .Agricultural  College,  N.  Dak.     Received  Novemt>er30,  IttO:). 
fivvrlinh  fietert.     Grown  hv  tlie  Norlh  Dakota  Agricultural  Experiment  Station  from 
8.  P.  I.  No.  9422. 

10331  to  10339. 

I  Mr.   K.  A.  Bcflsey  by  Mr. 

10331  to  10334.     V[Tis  vinifeba.  Orape. 

Cuttings  of  the  best  varieties  of  grapes  grown  in   Russian  Central  Asia,  as 

10331.      Tchnnu,  or  Ckanu.  10333.     Blaet  KitkmM. 

10333.      \mu  KMmUh.  10334.     Mam. 
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10331  to  10339— Continued. 

10330  to  10337.     AMVdDAHa  peimica.  Faach. 

Cuttings  as  follows: 

10335.  Ruganigau  {or  ;/»«')■  10837.     .Shafiali,  white. 

10336.  Shaflali-ittihir- 

10338.  .\MV<!l>AI:t)HCOMHt-NI3.  AllUOItd. 

CuttiiiKS. 

10339.  JiidLAKs  iiEtiiA.  Persi&n  walnut, 
a  ronaiderable  altitutle,  nnil  flioiilil,  therefore, 

10340  to  10342.     ViTis  \'imfera.  Grape. 

From  Nikila,  near  Yalta,  Crimea.     Presented  to  Mr.    K.   A.  Bessey  by  Mr. 
Theopliil  Kalaida,  head  gardener  of  Ihe  Imperial  UardenBat  Nikita.     Re«eive<i 
January  2fl,  1904. 
Grape  cuttings  as  follows: 

10340.  Skabath. 

Most  widely  cultivated  of  the  native  sorts  in  Crimea,  nine-tenlha  of  the' 
exported  Crimean  gra|>ea  being  of  thia  sort  (in  1861}.     A  greenish  grape,  form- 
ing niediam-slzed  to  lart;e,  tirm  Ininches  of  large  roundish  berries.    Table  eort. 
(Marked  Madame  on  label  attacked  to  cuttings.) 
10841.      Tchaurh. 

Greenish,  large  berries,  often  almost  like  plui 
tapricioua,  being  easily  affected  by  rainy  or 
ex]K)rted.    Deneert  Kirt. 

10342.  Alma. 

Blue  black,  large,  elongated  berries  in  large  bunohes.  Table  sort.  Not  so 
gocxl  as  the  preceding,  but  prized  for  the  table  because  of  (be  contrast  between 
Its  black  bunches  and  tlie  greenish  ones  of  tbe  other  sorts. 

10343  and  10344.    Cokyuis  aveli.ana.  Filbert. 

From  Nikita,  near  Yalta,  Crimea.  Presented  to  Mr.  E.  A.  Bessey  by  Mr. 
Tbimphil  Kalaida,  head  gardener  of  the  Imperial  Gardens  at  Nikita.  Keceived 
January  2i>,  1904. 

10343.  Bo'lem. 

Native  near  Yalta.     Klongated,  large  nuts. 

10344.  Trebizimd. 
NuIh  largeand  round;  much  grown 

10345  to  10348.     Pyrus  malls.  Apple. 

From  Nikita,  near  Yalta,  Crimea.     Presontisl  Ui  Mr.  E.  A.  Bessey  by  Mr.  Tlieo- 

Jhil  Kalaida,  head  gardener  of  the  Imf>erial  liardens  at  Nikita.     Received 
anuary  29,  1904. 
10846.    .SablaShuiji. 
Distinguished  for  its  heantiful  apjiearance. 

10346.  Kandil  Sinap. 

Widely  grown  in  the  Crimea,  Emit  longer  than  No.  UKMS.  For  description 
of  both, "see  Kerne  lloHicote,  No.  17,  1890,  p.  398. 

10347.  Konslunliiiopel. 

10348.  .Sari  Sln/ip. 

The  moi'l  widely  gro«ii  and  best  of  t!ie  Crimean  apples.     Very  late  keeper. 
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10349  to  10351.    SoRBUs  douebtica.  Service  tree. 

From  Nikita,  near  Yalta,  Crimea.      Presented    to  Mr.  £.   A.   Be«aey  by  Mr. 
Theophil  Kalaida.  head  gardener  of  the  Imperial  Gardens  at  Nikita.     Received 
January  28,  1904. 
10349.     QTOufTuchtige. 

A  sort  with  pear-shaped  fruits,  1^  to  1  j  inches  by  1  to  U  inches. 
10360.     Geuiohnliche. 

A  eort  with  apple-shaped  fniits,  about  I  inch  in  <lianieter.     Both  this  and 
No.  10340  ripen  rather  late. 
108S1. 

Seedlings  about  18  inches  hifjh. 


10352.    Trikolium  joiinstoni  (?>. 


Uganda  clover. 


From  Uganda,  East  Africa.  Received  thru  Mr.  1).  (i.  Fairchild  from  -Mr.  R.  N. 
Lyne,  Director  of  Agriculture,  jSanzibar,  Eaet  Africa,  January  30,  1904. 
"The  identification  of  this  epeciea  has  not  been  dcflnitelv  tuade,  but  according  to 
.  a  letter  of  December  29  from  nlr.  Lyne  this  is  the  Uganda  clover,  which  may  be 
of  value  for  breeding  experiments  in  this  country.  The  high  plateau  of  tlgtinda, 
upon  which  this  clover  grows,  altho  in  the  Tropics,  has  a  comparatively  niilit  cli- 
mate. It  is,  of  course,  quite  froctlws.  Mr.  Lyne  reportH  nothing  further  rpKardinjj 
the  usefulneaa  of  this  Rpedes,  hut  remarks  that  Mr.  Aintiworth,  n-ho  secured  the  seed 
tor  hiiu,  had  great  difficulty  in  (ntlecting  it."     {Fixin-hild.) 

10353.     Phaseolus  vui-uaris.  Bean. 

cirge  J.  Streatiir.  February  1, 


10354  to  10363. 


10304. 

AVEKA  SATIVA. 

Yellow. 

(So.  1,) 

103DS. 

AteNA    SATIVA. 

Gray. 

(No.  2.) 

losse. 

AVBNA    SATIVA. 

Jtlnct. 

(No.  3. ) 

10367. 

AVKNA   SATIV*. 

Blark. 

(So.  4.) 

103SS. 

AVBNA    BATIVA. 

White. 

(No.  5.) 

10366. 

A  VENA   BATIVA. 

■  While. 

(No.  6.) 

10360. 

HORDEIJH    HEX  J 

(No.  7.) 

10861. 

HORDBUM    HEXJ 

(No,  8. 

) 

10363. 

HoRDGtTH    DIKTI 

(No.  9.) 

10363. 

HORDBUU  Dien 

(So.  10.) 

Si.-«« 

-  barley. 

Sl^-rc- 

■  barley. 

Two- row 

■  barley. 

Two-row 

'  barley. 
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10364.    Triticum  durum.  Whaat. 

Fromldalia,  Colo.    Received  thru  Mr.  J.  A,  Riedesel,  February  4,  1904.    Giowa 
fromS.  P.  I.  No.  9478. 
Ktibatiia  macaroni  wheat. 


10365.  CiTBUS  UMBTTA.  Limo. 
From  Seharunpiir,  India.    Pre§eiited  by  Mr.  W.  Goltan,  superintendent  of  Ihe 

Government  Botanical  Ganlene,  at  the  request  of  Rev,  N.  L.  Rotkey.    Received 

February  5,  1904,  thru  Mr.  G.  N.  ColiiuH. 
"Fruita  at  Seharunpur  and  also  at  Muaeoorie  at  an  nllitude  of  5,000  feet.     A  guod 
lime  and  the  hardiest  of  the  Indian  sorts."     [OoUan.) 

10366.  Secale  cereale.  Rye. 

From  San  Giovanni  a  Teduccio  {near  Naples),  Italy.     Received  thru  Jhimmann 
A  Co.,  February  6,  1904. 
Ahntizeg. 

10367.  Secale  cereale.  Rye. 

From  North  Water  Gap,  Pa.     R«('e'ived  thru  Mr.  M.  Luther  Michael,  February 
8,  1904. 
Winter  Ivanof.     Grown  in  1903  from  S.  V.  I.  No.  1342. 

10368  to  10370.    Punica  ukanatum.  Pomegranate. 

From  Chios,  Turkey  in  Asia.     Preeenteil  by  Mr.  N.  J.  Pantelides.    Received 
February  9,  1904. 

10371.  Elaeaonus  angustifolia.  Oleaster. 

From  TiHii, CaiMMnm     Prewnted  to  Mr,  E,  A.Deasey  by  Mr.  A.RoHoff.directOT 

of  the  Tiflis  Botanical  Garden.     Received  February  10,  1904. 
Unab-ptckal  ("date  fruit"),  a  sort  with  large  fruits, 

10372.  Elaeaonufi  anoustifolia.  Oleurter. 
From  TiHis,  Caucasus,     Presented  to  Mr,  E.  A.  Bessey  bv  Mr.  A.  Rolloff,  director 

of  the  Tiflis  BoUnical  Garden.     Received  February  10,  1904. 
ifalna-pechat  ("finger  fruit"),  a  targe-fruited  sort. 

10373  and  10374.    Trifolium  alexandkinum.  Beraeem. 

From  Cairo,  Egypt,     Received  thru  Mr.  George  P.  Foaden,  secretary  of  the 
Khedivial  Agncultural  Society,  February  10,  1904, 
10373.     .ViMcoici,  or  ^fi»olvi.  10374.     Saidn,  or  Saidi. 

10375.     Lathtrus  sativus.  Bitter  vetch. 


Known  in  Egypt  as  Gilban. 

10376  and  10377.     Pistacia  spp. 

From  Aintab,  Turkey  in  Asia.     Received  thru  Rev.  A.  Fuller,  February  12,  1904. 

10376.  Pi^TACiA  VERA.  Pistachs. 
Mixed  varieties  of  the  true  pislache. 

10377.  PiHTAciA  MitTRA.  Turpontine  tree. 
"Obtained  from  the  eastern  slope  of  the  .A.manus  Mountains  60  inilea  west 

of  Aintab,  and  'can  be  relied  on  as  good.'  Trees  there  are  largest  and  best  in 
the_  country  and  climate  as  dry  as  could  be  desired,  not  being  subject  to  the 
moisture  which  aSectethe  western  slope  of  the  mountains,  because  of  the  near- 
ness to  the  sea.  This  variety  will  take  the  gratis  (bitda)  of  P.  uera."  (PuUer.) 
S7 
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10378.    LiNUM  usiTATiasiHCM.  Flax. 

From  Salem,  OreK'     Received  thru  Mr.  Eugene  Boeee,  Jatiu&ry  28,  1904. 
Grown  in  1803  from  8.  P.  I.  No.  9467. 

10379  to  10381.     LiNUH  usitatissihum.  Flax. 


10382  to  10391.    Triticuu  spp.  "Wlieat. 

.  Foaden,  eecreUry  of  the 
ry  19,  1904. 

10392  to  10396.    Capsicum  annuum.  Fepper. 

From  Santa  Clara,  Cal.     Reeeiveil  tliru  C.  C.  Morse  &  Co.,  January,  1904. 
Seed  grown  from  xtovk  furnished  by  the  Department,  ae  follows: 

10892.  Paprika  pepper. 
Grown  from  S.  P.  I,  No.  9475. 

10893.  Bed  pepper. 
Grown  froin  S.  P.  I.  No.  37:«. 

10894.  Ksd  pepper. 
Grown  from  S.  P.  I.  No.  7654. 

10896.  Bed  pepper. 

Grown  from  fi,  P.  I.  No.  .W77. 
10806.  Sweet  pepper. 

Grown  from  8.  P.  I-  No.  3905. 

10397.  Raphanus  HATtvrs.  Radish. 

From  Santa  Clare,  Cal.     Received  thru  C.  C.  Morse  A  Co.,  January,  1904. 
ErfiiH  Oimwm  Giant.     Grown  from  S.  P.  I.  No.  9487, 

10398.  Lotus  tgtbaoonoi«iius.  Winged  pea. 

From  Santa  Clara,  Cal.     Received  thru  C.  C,  Moree  &  Co.,  January,  1904. 
Grown  from  S.  P.  I.  No.  7700. 

10399.  Kapkanus  8ATITUS.  Radiah. 
From  Santa  Clara,  Cal.     Received  thru  C.  C.  Morse  &  Co.,  January,  1904. 

Everlatting.     Grown  from  S.  P.  I.  No.  4968. 

10400  and  10401.  Zea  mats.  Sugar  com. 

From  Aubnm,  N.  Y.     Received  thru  Mr.  G.  W.  Boynton,  February  25,  1904. 
Malakhof.     Two  seiectionB  of  Mnlnkkofcora  grown  from  S.  P.  I.  No.  2799. 
10400.     First  early. 

10402.     HoRDEUM   msncHUM  nutans.  Two-row  barley. 

From  KwBseilz,  Austria,     Beeeiveii  Ihrw  Aktieri-Zuckerfabrik,  Maroh  U,  1904. 
Original  Hanna  pedigreed  brewing  barley. 
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10403  to  10404.     GossYPiiTM  arboreum  (!).  Trae  cotton. 

From  Gimdalnjara,  Mexico.  Secured  by  Mr.  Edward  B.  L%ht,  United  States 
consular  agent  for  SeflorHilario  Cuevas,  of  Sao  Luis  Soy atlan,  Jalisco,  Mexico. 
Keceived  February  10,  1904. 

10403.  (Light's  No.  1.) 

"The  common  variety  which  grows  wild  in  many  parte  o£  the  state.  It  ia 
claimed  that  the  tree  reasta  the  eHecta  of  the  arought  when  other  trees 
perish.  There  are  no  known  cultivated  L-otton  treee,  but  there  are  native 
trees  wiiich  have  produced  a  harvest  of  50  pounds  of  cotl«n.  Neither  the 
light  troflta  we  have,  nor  the  boll  weevil,  nor  any  other  insects  injuriously 
aSect  the  trees.  This  is  claimed  by  people  who  have  known  the  tree  for  fifty 
yeara."     {Light.) 

10404.  (Light's  No.  2.) 

"  The  finest  quality  of  cotton,  and  yields  more  prolifically.  U  seems  that  a 
quarter  of  a  century  or  more  ago  the  natives  iwed  this  cotton  for  makin); 
cloth,  but  none  has  been  made  of  late  years  and  the  trees  have  never  been 
cultivated  liy  the  present  generation  with  that  end  in  view.  Tliis  tree  is 
readily  grown  and  is  very  hardy.  The  tree  usually  lupins  to  bear  when  it  is 
from  4  to  5  years  old."     {Lighl.) 

10405.  MusA  TK.\TiLi8.  Manila  hemp. 

From  Manila,  F.  I.     Preaented  by  Mr,  H.  T.  Fxlwarrts,  of  the  Bureau  of  Agri- 
culture, to  Mr.  L.  H.  l>ewBy.     Received  February  2«,  1904. 
Kced  collected  In  Tayaiias  Province. 

10406.  ViciA  FAiiA.  Broad  boan. 

From  London,  England.  R«!eive<l  thru  James  Veitcli  &  Sons  (Limited),  &44 
King's  road,  Chelsea,  March  1,  1904. 
Veitch's  Improrfd  IjOngpod.  This  variety  sliould  be  sown  in  pofs  or  boxes  in  a  cold 
frame  in  January  and  transplanted  early  in  March,  lifting  with  a  ^ood  ball  and 
molding  up  the  plants.  This  ia  better  for  early  supplies  than  sowing  in  the  open  in 
autumn.  For  succession  the  seed  should  be  sown  every  three  weeks  from  Febra- 
arj'  1  until  June,  on  a  north  border  in  heavy  loam  in  rows  3  feet  apart.  To  get  early 
pods,  topping  should  take  place  when  a  good  set  of  blooms  is  secured. 

10407.  Phasicolus  badiatus.  Mnng  bean. 

From  Whittier,  Cal.     Received  thru  Mr.  C.  W.  LeAingwell,  jr.,  March  5,  1904. 
Urown  from  S.  P.  I.  No.  6430. 

10408.  (Undetermined.) 

From  Cochin  China.  Presented  by  Mr.  J.  B.  de  Taillac,  Astoria,  Long  Island 
City,  N.  Y.,  February  25,  1904. 

According  to  Mr.  de  Taillac's  letter  this  plant  exhales  an  essence  which  ia  so  dis- 
agreeable to  miwquitoes  that  when  placed  in  windows  the  insects  do  not  enter  the 
room.  This  evidence  of  the  efficacioiisaess  of  the  plant  Mr.  de  Taillac  asserts  on 
the  information  of  a  friend  in  Cochin  China,  where  the  plant  is  indigenous. 

Mr.  de  Taillac  further  remarks  that  this  is  also  a  fodder  plant  of  some  value,  altlio 
it  gives  to  the  milk  a  slightly  disagreeable  taste,  which  can  be  remedied,  however, 
bvthe  addition  to  the  ration  of  such  a  fodder  as  beets.  (See  letter  of  February  3, 
1904-} 

10409.  Swibtrma  mahagoni.  Mahogany. 

From  Santa  Clara,  Culja.    Vreseiite<i  by  Julio  S.  Montero  &  Brothers,  March  4, 
1904. 
OioUi.     Seedpof  mahc^iany  from  the  plantation  Dfthe  father  uf  Montero  &  Brothers, 
situated  in  the  province  of  ^nta  Clara. 

10410.  Alrcrites  cordata.  Wood-oil  tree. 

From    Hankow,  China.     Presenttil   by  Hon.   L.   S.  Wilcox,  consul-genersl. 
Received  March  ,1,  1904. 
Seed  of  the  wood-oil  tree  from  the  jirovince  of  Hunan,  China,  fall  crop  of  1903. 
According  to  Consul-Generat  Wilcoi'e  letter  of  January  12,  -1904,  "this  tree  grows 


d.,  Google 


DECEMBEB,  1903,  TO   DECEMBER,  1905. 


17 


wild  in  the  mounteinB  of  Siechuan  and  idaleocultivated  in  the  lowlandf.  The  trees, 
reachioi;  15  to  20  feet  in  height,  are  i;rown  from  seed  and  produce  nute  in  Ave  or  six 
years.  The  oil  is  prest  from  these  Beeda,  and  when  they  are  roasted,  before  being 
prest,  the  oil  is  more  easily  extracted.  It  is  better  and  more  ie  obtained  by  the  latter 
procesH.  There  are  several  varieties  of  oil.  The  yellow  or  etraw-colored  one  ie  most 
exported.  The  price  in  this  market  at  present  is  t5  (told  a  piciil  (SSJ  pounds).  One 
variety  is  blaek  and  quite  thick  and  is  used^ntirely  by  the  Chinese.  It  costs  (9  to 
tlOapicul. 

"The  name  of  the  oil  differs  in  various  localitiex,  as  Iviu/^i  andpoV^.  The  value 
of  this  oil  ia  due  to  its  sstrinfient  and  drying  qualities.  It  is  used  in  paints,  fine  var- 
nishes, and  in  the  manufacture  of  fine  soaps.  DnriDg  the  paat  two  yesrs  ordere  from 
the  United  States  have  been  constantly  increasing,  from  both  the  Atlantic  and  the 
Pacilic  coasts.  The  export  is  in  its  infancy  but  rapidly  increasing.  The  past  year 
64,475,900  jiounda  of  wood  oil  were  exporteilfrom  Hankow.  This  export  is  annually 
increasing,  the  lar^r  portion  goinf;  to  Europe.  Seeds  can  be  obtained  about  the  tirst 
of  the  year  from  orders  lillea  in  Hunan  and  Szeehuan.  Some  have  already  been 
sent  to  the  San  Joaquin  Valley,  in  California,  to  a  private  individual,  where  they  are 
growing  finely,  and  have  led  to  a  requeet  for  about  5,000  wore  seeds  from  the  same 
party."^   See  also  No.  1.1104. 


10411  to  10419.     Vic  IA  faba. 


Broad  bean. 

u  William  Bull  &  Sons,  Chelsea,  8.  W., 


10411. 
10413. 
10413. 
10414. 
10B14. 


Bu/f «  Mammoth. 
Beek'e  Ihcarf  Green  Gem. 
EotIii  Longpod. 
Green  Longjiml  Nrniiii  reil. 
.Vonnrch  txmgpoil. 


10416. 
10417. 
10418. 

10419. 


fierillr  Ijmgpod. 
ttliidtor  Imprortd. 
Windvyr  Green  HitrUng- 


iftnson'i.     \V'>n<trrful 
I/ongpofl. 

"Broatl  beans  are  gross  feeders  and  require  a  good  rich  soil  and  a  liberal 
sapply  of  manure  for  successful  growth,     tor  Hucce^sional  and  main  crops  sow 
"'""  February,  March,  and  April.     The  later  kinds  should  lie  planted  in  drills 
'         -  ■    "  ■     1  .-...■-  ^t     .  ^,^  ^jig  rows  to  t>e  2  feet  apart. 


5  inches  deep,  4  to  B  inches  apart  ii 


almost  unealahte  if  left  to  m 


headwRv,  will  niin  the  crop. 

"In  England  the  broad  bean  is  one  of  the  best-paying  vegetables,  and  altho 
it  has  been  successfully  grown  in  Amerita  its  good  qualities  liave  not  yet  come 
to  be  api>Teciated  here.    It  is  worthy  of  serious  consideration."     {Fairchild.) 


Z0420  to  10435.     ViriA  kaiia. 

From  lx>ndon,  Rngland.     Keceive<i  thru 

10420.     atrter'i'  ,Vct«  Jtf.irW  Gar- 
den Windtor. 
104S1.     Carttr'*  Improreil  Wmd- 

10432.     Carier'i     .Senile      GUmt 

Longpod. 
104SS.     CaTter't  Mammoth  Ixing- 

10484.     Karbj  Mazagait.' 

10425.  Early  I..ongpod. 

10426.  Royal  Ihrnrf  Fa,,. 

I'lant  from  Novemlier  to  .Innuary  foi- 

7217— ::o.  97-07 -• 


Broad  bean. 

JameB  barter  A  Co.,  March  3,  1B04. 

10427.  .i'lttadulce. 

10428.  Mintter  Giant  Loitgpod.  . 
10420.     Carter' fUaHln^on  Green 

Windwr. 

10430.  Green  ll'inffsor. 

10431.  necfilhrar/ Green  Gem. 

10432.  Green  iMni/pod. 

10433.  OaHer'KMnderinfce  Green 


II  Fehniary  to  Slily  fur 
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10436  and  10437.     ViriA  faba.  Broad  b«Bn. 

■   From  Boston,  England.     Received  thru  W.  W.  Johnson  &  Son  (Umited),  March 
3,  1904. 

10436.  Johnmn'a  Momter  Windum: 

10437.  Johnson's  irnmmntk  Qrten  Longpod. 

In  England  these  beans  ara  frequently  eowo  in  Sovember,  beinft  perfectly 
haniy  there.  It  is  customary  to  plant  in  double  rowp,  viz,  9  inches  apart; 
that  is  to  ray,  the  two  rowa  in  a  trlai^ilar  manner.  It  when  full  grown  in 
July  they  are  attacked  by  black  fly,  cut  off  the  tops  of  the  plants. 

10438  to  10448.    Vicu  faba.  Broad  bean. 

From  Reading,  England.    Received  from  Sutton  &  Sons,  March  3,  1904. 

10488.  f^tuOan't  Imprvted   Wind-  10440.     Beck' » Dimrf  Gnen  Gtm. 

*'*^"  10441.     Green  Longpod. 

10489.  MW.  C««  IP>W«».  j„43^    »,Um' ,  Oi^l  WiMn,. 


row,  and  from  2  to  3  feet  between  the  ro 
strong  loam,  with  plenty  of  manure. 

we.    The  best  soil  for  beans  is  a  deep. 

10443.     fintton't  Gretu  Gianl. 

10446.     Improred  Mincer   Long- 

10444.   SaUim'K  KihibUiou  Long- 
pod. 

pod. 
10447.     Koyal  Dimrf  at'fleT. 

10445.     SuUvn-s  Mammirih  Long- 

JH>d. 

10448.     ICarly  Mmagan. 

Cuilure  for  1044S  to  10H8. — A  sowing  may  l>e  made  in  November  on  light, 
dry  soil,  bnt  not  until  January.  February,  or  March  on  other  soils.  Double 
rows  are  usual,  allowing  0  inches  between  the  two  lines  for  all  except  Noe. 
10447  and  10448,  for  which  allow  only  6  inches.  The  double  rowe  in  all  cases 
are  from  2  to  3  feet  apart.  The  best  soil  for  beans  when  sown  in  the  spring  is 
a  deep  loam,  which  should  be  well  manured. 

10449.  Ilex  okenata.  Holly. 

I  Nursery  Company, 

1  gooil   hedge  plant  for  cold 

10450.  VOANDZEIA    StTBTERHANEA.       Woandzu,  CMT  AMOBU  gOObOT. 

From  Camden,  Ala.     Presented  by  Dr.  L.  E.  Starr.     Recoiveil  February  17.  1904. 
Grown  from  H.  I".  I.  No.  8915,  originally  from  (ierman  Fjl^t  Africa. 

10451  to  10453.     NicoTiANA  tabacum.  Tobacco. 


104B1. 
From  plantation  of  Seizor  (iovino  Menendfz.  near  San  Juan  y  Martinez,  in  the 
Vuelta  Abajo  district.     (Shamel's  No.  1.1 

10462.  Oxiban. 

From  plantation  of  .Sellcjr  (ialixto  l/ipe?;,  near  San  Luis.     (Shamel's  Ko.  2, ) 

10463.  Cuban. 

From  plantation  of  Ref\iir  Justlnio  Sanrhex,  in  Vuelta  .Aliaj'i  ilistrict,  near  Vinax 
del  Rio.     (.«hamersNo,  3.) 
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10454.  Trtticuu  durum.  Macaroni  wheat. 

From  Bl&rkfoot,  Idaho.     Received  thru  Prof.   H.  T.  Frenth,   director  of  tbe 
Idaho  Agricuttuml  Experiment  Station,  March  9,  1904. 
Kubanka  macaroni  wheat  grown  from  8,  P.  I.  No.  9478. 

10455.  AvENA  SATivA.  Oat. 

From  Blackfoot,  Idaho.     Receiveil  thru  Prof.  H.  T.  French,  director  .>f  the 
Idaho  Agricultaral  Experiment  Station,  March  9,  1904. 
Swtfllih  SeUrt  oat  grown  from  8.  P.  I.  No.  9422. 

10456.  Phleuh  phatbnsr.  Timothy. 
From  Ck>penhagen,  Denmark.     PreeeDled  by  the  Botanic  Gardens  of  Copen- 
hagen, thru  Prof.  Dr.  Warming.     BeceivedT  March  8,  1904. 

For  breeding  purpoHes. 

10457.  Ahyqdalus  peksica.  Peach. 

From  BasHorah,  Arabia.     Presented,  by  Haji  Abdnlla  el  Nejem,  of  Bai^orah. 

Received  March  8,  1904. 

Seeds  of  various  varieties  of  peachee  which  are  grown  in  the  region  of  Al>du1 

Khasseb,  liie  great  date-growing  center  of  Arabia.    These  peaches  are  eulijecteri  to 

the  extreme  iiot  weather  of  this  portion  of  Arabia  and  are  liliely  to  he  oi  interest 

for  Ijreeding  pnrpoeeB  in  California  and  Arizona. 

10458  to  10461.     Phleuh  pr&tknse.  Timothy. 

B,  of  the  Agricultural 

10462.  Cochlkaria  armoracia.  Hotae-radish. 
From  (irand  Island,  Nebr.     Beceived  thru  Mr.  E.  Corbin,  March  14,  1904. 

liaiin.     Grown  from  S.  P.  1.  No.  5761. 

10463.  Calofhyllum  inophyllum. 


10464.    PsiDiuM  sp.  GkiayaMUo. 

From  Iguala,  Guerrero,  Mexico.     Presented  by  Mr.  Federico  ChiBoIni,  Arcelia. 
Received  January  11,  1904. 

10465  to  10472. 

Presented    by    Mr.    Federico    Chieolm. 

Native  Mexican  bullie  and  seeds,  for  the  most  part  unidentified. 

10473.     Solanum  jahbsii.  Potato. 

From  Moab,  Utah.      Keceived  thru  Mr.  E.  Corbin,  of   Grand  Island,  Neltr., 

March  14,  1904. 

Wild  or  Cart  J>welleTs'  potatoes.     "I  ol>taineil  these  potaloea  last  (X-tober.  when 

on  a  visit  to  i^outheastern  L'tah,  at  Moab,  a  town  about  40  miles  south  of  the  Denver 

and  Rio  Grande  Railway,  leaving  the  railway  at  Thompson  Spring,     It  in  a  small 

town  near  the  mouth  of"  the  Grand  River  where  it  joins  the  Green  River.     Some, 

loond  where  tbe  g^rouod  was  soft,  were  larger  tlian  othera.    It  will  be  seen  that  ttier« 

BT 
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are  two  kludH.  Thev  have  run  all  over  the  ground  where  it  la  not  cultivated.  They 
hve  in  the  ^''ouRd  Wzeo  hard  all  n'inter.  Tliey  have  a  top  and  leaf  reseiubliog 
tomato."      {Corbin.) 

10474.     Triticum  monococcum.  Elnkom. 

From  Erfurt,  Germany.     Heceived  thru  Haage  &  Si-hiDidt,  March  14,  1»04. 

10475  to  10521. 

From  Sydney,  New  South  Wales,  Australia.     Presented  tiy  -Mr.  J.  H.  Maiden, 
Kuperintendent  of  the  Sydney  Botanical  tiardena.     Received  Mart-h  1,  1904. 
A  collection  of  small  packetH  of  seed  of  native  plants,  as  follows: 
1047K.     Acacia  anbura. 

"Mul)ta"  or  "  Yarren."  A  tall  Bhrubby  planter  email  tree,  never  attain- 
iug  a  nmi;h  jrrcater  height  than  20  feet.  Afiords  an  unfailing  supply  of  (food 
forage  during  long  and  severe  droughts.  Drought-enduring  itualities  are 
remarkable.  Wood  is  escessively  hara  and  valuable  for  timber.  Considered 
worthy  of  cultivation.  Western  Australia  thru  mainland  colonies  to  Queens- 
land. Peculiar  to  the  arid  wewtem  plahis  lx;yond  the  Darling  River,  (Ref- 
erence: Fvrage  riiiiUsof  Australia,  p.  33.) 

10476.       ACA.IA    BONTAKA. 

jiiH,  rocky  hills, 


10477.  Acacia 
A  tall  shrub.     New  South  Wales,  dividing  range  to  table-landH  from  Clyile 

River  to  Queensland;  open  forests  on  Balonne  River. 

10478.  Alchor.-;ba  il[cif«lia. 

A  tall  slinili.     New  South  Wales,  brush  forestM;  ijiieei;  land. 

10479.  A1.I-IX 


10480.  Bakrinutonia  alha. 

Molucca  Islands.  "The  majestic  habit  of  the  tree,  tlie  splendor  of  the 
folii^,  the  magniticence  of  the  flowerH,  and,  Qnally,  the  fin^ular  form  of  the 
fruit,  will  attract  the  attention  of  the  most  indifferent"  (Extract  from  Flore 
der  Strret,  vol,  7,  geuuc  description. ) 

10481.  Bl.AMIK<)ltllIA    F1.AMHKA. 

Tender,  )iullM)ns  plant  with  larye,  showy,  nvl  fli)werM  in  short  raisiUies. 
Eaatern  AiiMtnUia,  in  peat  l«)gB  and  on  shady  niountaiii  siiku 

10483.  liU!.V.VUII[A   LASIOCAKI'A. 

"  Iluiry  nodded  crees,"  Annual,  1  to  1 1  f<.-i-t  b^(h,  covcreil  with  Tiul>e><- 
cence;  {Nxlliairy.  Peculiar  to  the  Darling  River,  sandy  plains  near  the  ^Iu^ray 
Kiver,  and  generally  over  the  arid  plainH  of  Australia.  Blakc-s  its  growth  dur- 
ing the  hottest  part  of  the  year;  valuable  for  for^je.  ( Refereiii:e;  Fonige 
J'taulu  of  AuelTalia,  p.  4.) 
10488.     BaiTNoNiA  aumtiwiis. 

Herbaceous  plant  with  caiiitate  bine  flowers.  New  S<juth  Wales;  in  dry 
luuftures,  chiefly  in  the  west;  also  in  other  coloiiieK. 

10484.  C;assinia  theouorei. 

A  heath-like  shrub;  branches  and  under  sidf  of  leavew  wisilly  whito.     New- 
South  Wales,  head  of  (iwydir  Hiver. 
10486.     Caitaris  .vitcmki.lii. 


■' Native  orange."     A  smalt  In 

i-e.     Fruit 

,  from  1  to  2  inches  in  diameter; 

eaten  by  natives.     M'ood  hard,  ' 

A-hitish,  c 

lose  grained,  suitable  for  carving, 

engraving,  and  similar  purjioses. 

All  colo 

nicB  except  Tasmania  and  Western 

Australia. 

J  I,  Google 
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10475  to  10521— Continued. 

10486.  CAtrTA.VOHl-ORA    AI.PHANDC. 

Lai^  tre«  witli  piimatf  leaver;  floweni  mcerni>M^[>tinJcukh'. 

10487.  ObLTIH    PASII-II.AT-.. 

Tree  25  t«  115  fet-t'  liijcli;  vrnoA  eoft.  wliiUi,  pliable;  iiHeil  fur  lioopH  for  caak:". 
New  Houth  Wale«,  Quei^nalajid,  uail  nortneru  Aiif^tralia;  not  fnilcinic  in 
Australia. 

10488.  Chlorw  tkiscata. 

"Windinill  Rraw,"  iir  ''utarRrasfi."  An  crwt  graap,  perenDial  an<l  chuwy. 
Valuable  as  a  fon^n;  plant;  aii  c^oelient  riiiiiinur  auil  autumn  graiv.  In  all 
Aurtralian  colonii-s  cxwpt  Tafiiiaiiia  and  Weateni  Australia. 

10489.  ('OMHKKTI'M     l/IEFUN'tll. 

ClinibiniE  or  iliffiiMH  ahrui).     TR>|iit'a]  Smith  Anit^rii'a. 
10490. 


Pen-nnial  libroiia-rooMfil  plant  willi  (trasuliltc  leaves  2  to  4  (t*t  long;  large, 
l»OBe  panicles  of  blue  fiowtrn  on  ile'ii'ale  pi'ndeut  peilicela.  Sui'CcedB  )>eKt  in 
open  tionler  of  a  imciI  (^reenhoutte.  Tatiniania  aiid  Australia-  common  in  rich, 
moiet  Hoil. 

1049S.       DlLLIVVNIA   CINBIMIM-RNH. 

I'retty  yellow- flon-ered  jnniper-leavetl  Bhnib. 
district  and  dividing  range  from  Hunter  Eiver  ti 
nion  in  graaiy  plarer^. 

10493.        DollO.VARA    TKItlL'BTRA. 

"Jlopbuiih."     A  sliruti,     Victoria,  New  South  Walec,  IJucenfland. 
10494. 


"Pwicil  cedar"  or  "turnip  wtnid."  Tr*'e  with  cuinnound  leaves;  timber 
of  a  ricb,  red  color;  used  for  cabinetmaking  and  windoK'  work.  Northeni 
New  South  Walei>  and  Queensland. 

10496.       KLAIi01>BNt>R0N-   <-l  RTtPEMIII'MH. 

I'rolrtibly  a  tree  or  shrub.     Norfolk  Iwland. 

10496.  Kkemo['|[||.a  hkownii. 

Very  variable  Bhnlb,  often  tall.  Victoria,  Murray  dei-erl;  New  l^outb  Wales, 
western  plaini<;  Month  Australia. 

10497.  Fremoi'hila  latifolia. 

Small  spreadine  wbrub.  New  Nmtli  Wales,  woutlieru  interior;  WiMteni 
and  t^utli  Australia. 

10498.  Eremophila  maulata. 

Tall  sbmb  with  rigid  branches.  Western  an<l  South  Australia;  wpstem 
plains  of  New  South  Wales  and  Queensland;  Victoria. 

10499.  Krehophii.a  mitthklli. 

Shrub  or  small  tree,  on  elevated  clony  landa.  New  i^outb  tt'akT,  western 
plains  in  the  south. 

10500.  Krbmophila  oppositifolia. 

"Rinu  bush."  Ornamental  shrub  or  small  tree,  Bometimes  attaining  a 
height  of  20  feet;  more  or  less  hoary;  leaves  1  to  2  inches  in  length;  doners 
about  1  inch  long.  Grows  in  the  most  arid  paris  of  the  continent  and  is  avail- 
able for  forajte.  "Will  grow  wfien  not  a  blade  of  grass  is  seen  for  weeks 
together."  Worthy  of  cultivation.  Plains  between  Lachlan  and  Darling 
rivers  in  New  South'  Wales;  near  Murray  River  in  Victoria,  and  in  the  interior 
of  South  Australia. 


DKi.tz.d.^Google 
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10475  to  10521— Cod  tin  ued. 

10601.       EhEMOPHIC*    BOWMANl. 

Erect  shrub.     Weetent  plains  trum  Byrock  to  Queensland. 
lOSOS.     Kriortbhon  DiproRMm. 
Small  bushy  shrub.    Interior  of  New  South  Wales. 

10603.        EU(-ALYE 


A  small  shrub  orsmall  tree.     Near  Bourcea  of  Werribee  River,  on  etonyhili> ; 
in  hill  forest  region  of  Wirrabara,  near  Crystal  Brook  and  Mount.     Remark- 
able on  deep,  nearly  clay  Boil. 
10B04. 


"Karri,"  "Blue  gum."     ColoBsal  tree,  exceptionally  reacbinn  a  height  of 
400  feet.     Furnishes  good  timber  for  building.     Southwestern  'Australia,  in 
fertile,  rather  humid,  valleye;  on  email   elevations   in  swamps   near  rivers 
beyond  the  reach  of  water, 
10806.     EccALYP 


Small  tree  with  leaves  under  3  inches  long.    Tasmania,  3,000  to  4,000  feet 
elevation.     Possibly  a  subalpine  form  of  K.  umygiUjUaa. 

1 06  06.      EuCALYPTl-8 


Shrubby  or  arborescent,  exceptionally  riaii^  to  30  feet.  From  the  JHurray 
and  Darling  rivers  thru  desert  tracts  to  the  Great  Bight.  Chiefly  on  sand 
ridges,  but  also  on  Tertiary  limestone,  extending  in  Bome  places  to  the  brink  of 


:.YPritS  TBKGTICOBNIS. 


"Flooded  gum  tree."  Tall  tree  when  well  developed,  but  seldom  exceeding 
100  feet.  Timber  is  excellent.  Never  very  far  removed  from  littoral  regions; 
occupying  genemlly  humid  flats  or  growing  around  swamps  and  lakes  or  along 
water  ooursee,  never  on  saline  ground  or  salt-water  streams. 


10609.  Ho' 
A  blue-flowered,  ■ 

Wales,  coast  district  to  table-land  ii 

10610.  MkLALBUCA    PL'Kn'LATA. 

Small  or  tall  shrub.  New  South  Wales,  southern  interior;  Victoria,  TaF- 
mania,  South  Australia. 

10611.  Mtopokvm  DBseRTi. 

"  Sweet^fmited  myoporum."  Krect  shrub,  3  to  4  feet  high,  with  linear 
leaves  1  to  2  inches  long.  Said  by  some  to  be  poisonous  when  in  fruit ;  others 
state  that  it  is  a  capital  forage  plant.  Found  principally  in  tbe  interior  of  all 
the  colonies  of  Australia.     (See  Forage  Plants  oj  Auttralia,  p.  40.) 

10613.        OlHAHIA    PIMHLOIDES. 

Bushy  shrub.     Victoria  and  western  plains  of  New  South  Walef. 

10613.        POIKILBPIH    ArL'MINATA. 

Erect  perennial  shrub.     New  South  Wales;  Victoria,  Hardinger   range  at 
elevations  of  5,000  feet;  Tasmania,  abundant  in  many  parts  of  the  colony, 
ascending  to  4,000  feet. 
10B14.     Prostanthbra  otriatipolia. 

Rather  small,  rigid  shrub.  New  South  Wales,  barren  hills  of  the  interior 
from  Lachlen  River  to  Queensland. 

10616.      GrBVILLBA   LINBABIS. 

k  tall,  delicate  shrub,  with  spreading  branches  and  linear  leaves.  New  South 
Wales,  coast  district  and  diriding  range  from  Clyde  River  to  Port  Jacbson. 

OtlQlc 
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10475  to  10521— ContiniiPd. 

10616.  Spobokoluh  unulevi. 

A  slenrler-growing  jierennial  gruea.    GrowB  on  rirh  i>nj1  and  u 
by  all  kinclH  of  slock.     All  Auatralian  nilonira  exi;ept  XaainaDU 

10617.  8CI.BBUI^ENA    BIOORNLS. 


10618.        TmCHINIDIll    ALOPECl-ROTDEUU. 

New  South  WalfH,  weaturn  plainc;  al«)  in 

10610.     Thichimum  okovatoji. 

"Silver  bugh."  An  erert  unilerehrub  IJ  lo  4  feet.  Flower spjkeaglobnlar. 
Hb8  remarkable  d rough tendn ring  qualities;  will  fixuK  in  tlie  (lric«t  of  Boita 
whi>n  once  fairly  eetsolinhed.  Valuable  as  a  forage  plant.  Arid  interior  of 
all  Auetralian  colonteB. 


loeao.    Tbiciiin 


loeai.   TRicHfN 


3  feet.     Western  plains  of  New  South  Waleti;  other 


" Yellow- hairy  Bpikee."  Stout  perennial  herb.  Not  eai<ily  affected  bv 
drought;  attords  a  rich,  Rucculent  herbage  even  in  very  dry  weatiier,  of  which 
stock  are  very  fond.  Interior  of  New  Soutb  Wales  and  South  Australia  and 
Victoria.     ( Reference:  Fitrage  PlanU  of  Auttralia,  p.  85. ) 

10522.     Gabcimia  morella.  Gl«mbc^e. 


"  A  moderate-eized  tree  which  produces  the  true  gamboge  of  commerce,  used  in 
Europe  and  .America  as  a  pigment.  In  the  Orient  this  pigment  ifl  used  for  dyeing 
silica  and  other  fabrics.  The  oil  in  the  seeds  is  used  in  Mysore  as  a  substitute  for 
lamp  oil.  These  seeds  are  imported  for  use  as  a  stock  for  the  msngosteeii,  upon 
wh)[:h  the  latter  was  grown  successfully  manv  years  ago  by  Mr.  Harris,  superintend- 
ent of  Castletiin  Garden,  Jamaica,  and  also  later  by  Mr.  Hart,  of  Trinidad.  Fruit 
the  size  of  a  cherry,  Bubglolioee,  slightly  loiir-lobed,  four-celled,  and  four-seeded. 
In  Singapore  this  species  grows  without  any  particular  attention,  it  is  said,  and 
attains  a  Dcight  of  35  to  50  feet.  It  is  probable  that  this  s|>ecieB  has  a  much  more 
vigorous  root  svstein  than  the  manzosteen,  and  is  therefore  a  promising  possibility 
as  a  stock  for  the  mangosteen."     (Fairchild.) 

10523.     Phasbolds  anqularis.  Bean. 


10524.      MlBCANTHUS  CONDENSATUS  (t). 

From  Yokohama,  Japan,  Presented  by  Mr.  H.  Suzuki,  of  the  Yokohama  Nnr- 
eery  Company.  Received  March  9,  1904. 
"This  root  having  been  brought  from  the  southeastern  part  of  Japan,  where  there 
Is  no  BDOw  in  winter,  it  is  doubtful  whether  it  will  stand  your  climate.  It  will 
therefore  be  well  to  trv  it  in  such  Southern  Btatea  as  Florida  or  California.  I  am 
sure  it  will  succeed  wefl.  In  the  native  region  where  these  plants  are  growing  its 
leaves  remain  green  alt  thru  the  year  and  cattle  are  fed  upon  it.  It  should  be  cut 
while  young,  before  its  full  growth,  as  the  stem  gets  too  hard  if  left  too  long.  Young, 
stems  can  1m  cut  gradually  from  time  to  time  thruout  nearly  the  whole  year,  but  a 
tew  stems  on  each  clamp  should  always  be  left  without  cnttiug,  as  it  sometimes  dies 
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out  it  cut  off  too  severely.  I  eniieavored  to  get  some  seed  of  this  plant,  but  the 
Btems  being  constantly  cut  by  the  villagers  make  it  very  difficult  to  secure  Ihem.  It 
seldom  flowers.    The  roots,  however,  can  be  secured  m  any  quantity."     {SazvkL) 

10525.     PYRU8  HALUs.  Apple. 


Miiket.  A  variety  of  apple  from  this  noted  fruit  re^on  of  Turkey.  In  letter  of 
April  25,  Mr.  Caratnanian  remarks  "that  tlio  Miaket apple  isthobest  variety  of  apple 
KTOwn  in  this  country.  It  tias  a  crinison-rt^d  color  when  fully  ripe.  Its  texlitre  is 
Sue  and  its  flavor  delicioasly  sweet  It  has  a  keen,  iiiuskv  SDiell  t>eculiar  to  itself, 
from  which  it  fakt«  its  name,  mist  in  Arabic  uieaninj;  musk.  In  a  room  conUJning 
only  one  apple  one  may  diwover  ile  presence  by  its  smell.  In  exceptional  cases 
individual  specimens  weigh  an  much  as  a  ponnil,  but  are  generally  smaller.  In  such 
a  town  ( Amassial,  where  a  hundredweight  of  peaches  costs  from  20  to  25  cents,  this 
apple  is  sometimes  sold  as  high  as  15  cents  a  pound.  First-class  apples  are  exporteil 
to  Constantinople  and  the  rest  are  used  here." 

10526.  Pkusus  domestica.  Plum. 
Presented  by  Mr.  H.  Caramanian.    Received  March  IH, 

Vrydny,  A  variety  of  plum  from  this  noted  fruit  region  of  Turkey.  In  a  letter  of 
April  25,  Mr.  Caramaniftn  says:  "The  L'ryiiny  plum  la  one  of  the  choicest  varieties 
ot^ plums  that  I  have  ever  seen  here  or  in  America.  It  is  of  a  t;re(^nish  yellow  color 
when  fully  ripe.  It  ia  very  (ieshy  and  juicy,  with  an  exceedingly  thm  skin.  It 
tastes  sweet  and  (he  atone  is  not  very  loose.  As  the  orchanlisls  do  not  know  how  to 
lake  care  of  the  fruit  treew,  we  Hnd  only  a  few  jwrtect  specimens  on  the  trees." 

10527.  PHASEOLC8  RADiATtis.  Mimg  bean. 

From  Patraa,  Greece.    Receive<i  thru  Mr.  Socrates  Xanthopoulo,  March  17,  1904. 

10528  to  10530.     Alnus  gpp. 

From  Yokohama,  Japan.     Presented  by  Mr.  II.  f!uzuki,  of  the  Yokohama 
Nursery  Company,     fo'ceived  March  9,  1904. 

10838.     Ai,Nrs  japomca  (?).  10630.     Alnis  iscana. 

10SS8.     Alnvs  riKMA. 

"  Species  of  Alnim  which  are  used  by  the  Japanese  as  sliade  or  shelter  trees 
in  the  plantations  of  the  Klitsumata  paper  plaiiti-,  eapecially  on  hillside  planta- 
tions. Prom  the  fact  that  the  different  species  of  Alnus  produce  root  tubercles 
it  is  hoped  that  cultures  can  !«  securea  of  the  miero-organisma  which  form 
them.  It  has  been  suggeated  by  Mr.  Swingle  that  the  value  of  this  Alnus  as  a 
shelter  plant  ma_y  be  due  lately  to  the  nitrogen -collecting  power  of  these 
tubercles.  If  this  proves  to  be  true,  the  cultivation  of  these  species  of  Alnus 
may  be  of  value  for  certain  American  cultures  and  espedally  in  connection 
witb  the  cultivation  of  the  paper  plant."     (Fairchild.) 

10531.     Beta  cicla.  Leaf  beet. 

From  Vomero,  near  Naples,  Italy.    Presented  by  Dr.  Carl  Sprenger,  March  18, 


10532.    Trifolium  pratense. 


Orel. — The  seed  of  the  promising  hairless  clover  No.  16,  to  which  it  is  de*dred  to 
call  special  attention,  was  obtained  by  Mr.  Bessey  through  Mr.  Goegginger,  of  R^, 
and  was  (iroduced  on  the  estate  of  a  German  grower  near  Yeletz,  in  tne  eastern  part 


xigic 
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of  the  Orelfioveniment.    The  grower  made  a  practise  of  saving  his  own  seed,  and 
lieiice  this  t^train  hail  \xn'n  )crown  on  tlie  wime  estate  for  a  BUmbeT  of  years. 

According  to  Mr.  (ioegjtinifer,  theBOVerniiient  of  Orel  furnichea  the  beat  red  clover 
seed  obtainable  in  RiissiH.  Its  ?hiet  crops  are  winter  rye  and  lats,  and  it  is  in  ri)tji- 
tlon  with  theee  that  tlie  clover  it'  grown.  A  small  gtiaiitity  of  winter  wheat  is  also 
grown. 

Thin  variety  is  distinguished  iiy  thedustlessness  of  its  hay,  due  to  almost  eomplett- 
absenOB  of  hairinesw  from  all  parts  of  the  plant;  by  its  heavv  yields  for  the  lirst  crop; 
by  its  lealineffi  and  the  persistence  of  the  basal  leaves;  "ity  the  sncculence  uf  the 
Ht«inB,  which  improves  greatly  the  (|uality  of  the  hay  and  re<luces  the  wsste  due  to 
woody,  uneatable  jwrtions;  by  greater palatability  than  hay  from  don lestic  seed,  and 
by  the  fact  that  it  comee  to  pro|)er  maturity  for  harvesting  froni  ten  days  to  two 
weeks  lat^r  than  tlie  ordinary  American  red  lUovar. 

Exceiit  in  certain  sections  and  furcertain  puriKwws  this  vaiiety  i 
idea  fo  '     "'        '  -■        .    .  .    .       ..       , 

Seel 
Red  Clover."   {Cliarlet  J.  Brand.) 

10533  and  10534.     Trifolium  i>katk\»i-:.  Red  clover. 

,  Kign, 


■,  I.e>rsilin,  Mobilcff  government,  near  I^hloliiii. 
Neubof,  CourUnil  go  verm  t  lent.     A  high-growing 

10535  to  10543.     ViriA  kaba.  Broad  bean. 

From  Paris,  Fnmi*.     Kti^eiveil  thru  Vilmorin-An.lricux  &  Co.,  March  21,  1904. 
lO&Se.     large,  I'ommon  tii;Ul  va-  10B3B.     Wiii<ii«ii: 


"•^'y^  10640.  Cre.;,  Wiiidn-ir,  or  Oenoa. 

105S6.     Perfrw;™.  ^^^^^  Sm.dl  Green  Jutinmt. 

10(S37.     ,S=ri;to,  long-,>o.tde<l.  ^^^^^  D.»,rf  }-:<,rlv. 

10588.     -i?^rf^'^.   extra    long-  ^^^^^  j^^^^,^  ,.^„,^  ^^^^ 

44.  Bean. 

o  TorrHS,  of  Brunswick,  Gs., 


10545.  Phlkhm  I'KATGNSE.  Timothy. 

t  Gardener  to 

10546.  PiiLEUM  FKATKNSK.  Tlmothy. 

From  LuleA,  Sweden.     Rei-eived  thru  Dr.  I'sul  Hellstnim,  March  24,  1»04. 

iiiportwl  for  the  exiwri- 


10547  to  10550.  Phlel'm  .spp. 


wide  reputatio: 
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foraKC  cropR  an<l  graasee  in  the  Alp?.     These  smil 
p<i><(>8,  espt^'ially  at  the  Cumell  Kxperimetit  Sialic 

10647.  Phlel'm  medium.  10549.     Phleli 

10648.  Phleiim  alpinuh.  10660.     Phlbik 

10551.  (Undetermined.) 

From    Arnelia,    Guerrero,    Mexico.      Preeenteil    by    Mr.    Fenkrico  Chiwihn. 
Received  Man'h  26,  IttM. 
Seeds  of  a  "bliie-floweretl  perennial  12  to  18  inches  high,     l-'lowerii  It  inches  in 
diameler  with  yellow  center.     Ought  to  be  ueed  for  bedding."     {C'hUolm.) 

10552.  TiUTinuM  vuloare.  Wlieat. 

From  Sitka,  Alaska.  Grown  at  the  Alaska  Agricultaral  Experiment  Station  by 
Prof.  a.  C.  UeorgeKon,  from  S.  P.  I.  Ni).  1341  (7).  Presented  to  tlif  Secretary 
of  Agriculture  (probably  in  1900)  by  Professor  Georgeson. 

10553  to  10556.     CtJCuMis  hrlo.  Moskmelon. 


10663.  Ak  Kuirivt.  10686.     PurnMak. 

10664.  Boemldi.  10686.     fiavnazit. 


10557.     Bltoiiia  sapida. 


"The  fruit  of  the  akee,  especially  the  arillus  lyini?  immediately  below  the  Beedi",  is 
reported  to  be  a  delirious  vejEetabli.'  and  t<r  resemble  in  taste  bitsofeweetbread  when 
cooked  with  meats  or  omeletc.  Worthy  of  attention  in  tlie  Subtropical  (iardena  in 
Florida  and  a  jioBsibility  aa  a  culture  in  Porto  Rico."     (FniTcliUd.) 

10558  to  10562.     Amyodalus  communis.  Almond. 

Received  thru  Mr.  J.  W.  Kerr,  of  Penton,  Md.,  April  7,  1904 
10658.     (^atlUUt. 
Grown  from  8.  P.  I.  No.  7133  (T-l.'i). 

10559.  Fai/rim. 

Grown  from  S.  P.  I.  No.  7135  (748). 

10560.  Jvrdan. 

Grown  from  8.  P.  I,  No.  7388  or  No.  7401  (765  and  771). 
10661.     MoUar. 

Grown  from  S.  P.  I.  Ko.  7061  (740). 
1066S.     P'Mrieta. 

Grown  from  S.  P.  I.  No.  7002  or  No.  7134  (741  and  746). 

10563.  Trifolium  pratknae.  Rad  clbvor. 

From  St.  Petersburg,  Russia.     Secured  bv  Mr.  E.  A.  Bessey  from  Mr.  G.  Frick. 
Received  April  11,  1904. 
">Seed  from  Rjeschiza,   Vitebsk   government,  in   northwestern   Ru»<sia.     Should 
prove  hardy."     (Besiey. ) 

10564.  Trifolium  pratense.  Red  clover. 

From  St.  Peteraburg,  Rusaia.     Secured  bv  Mr.  E.  A,  Bessey  from  Mr.  G.  Frick. 
Received  Apnl  11,  1904. 
"Seed  from  Ekaterinburg,  in  Siberia.    Climate  very  cold  in  winter."     (.Bewey.) 
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10565  to  l0567.    Tbifolium  spp.  Clover. 

By,  of  the  UnivetBity  of 


10S66.    TiiiFttLiuM  LUPiNABTEB.  FiTe-leaf  clov«r. 

10060.    Tripolium  ep. 

10B67.    Tkipoliuu  hvbridoh.  Alaike. 


ofthes 


"lASt  rammer  I  picked  np  several  seede  of  odd  clovers  which  interested  me 
~v  much,  and  I  am  wonderrnKwhetheryoumaynotwish  tohavetliem.  One 
.  tnese  seeds  is  the  five-foliate  clover,  whicli  was  given  me  liy  the  professor 
■n  the  Agricultural  Institute  of  Moscow.  Another  resemhteti  the  common  red 
clover,  but  is  evidently  distinRuishcd  from  tliat  spei'iea,  I  collected  the«e 
seeds  in  the  heart  of  the  Caucasus  Mountains,  at  an  altitude  of  prot»bly  6,000 
feet.  The  exactlocality  is  Kazbek.  Another  resembles  the  alsike  cloverand 
was  obtained  from  the  same  locality  as  the  lasL"     {lianfy.  | 

10568.  Cypbrus  papyrus.  Sgypftian  paper  [dant. 

From  Washington,  I).  C.  Presented  hy  Mr.  Peter  Biset,  gardener  of  the  Gard- 
ner Huht)ani  estate,  "Twin  Oaks,"  Washinjtton,  D.  O.  It«ceived  March  30, 
1904. 

10569.  Fagoptbum  esculentum.  Bnckwheat. 


The  variety  is  described  by  Mr.  Lonsinger,  in  liin  letter  of  February  23,  1904,  to 
Mr.  Cassingham,  as  follows: 

"  It  is  a  variety  of  my  own  creation  and  it  withstands  hot  weather  better  than  any 
other  variety.  To  dettmiine  this,  I  have  been  sowinff  it  to  have  it  tilling  during 
heat  oF  summer.  In  this  I  had  nn  excellent  test  the  summer  of  1901,  when  it  fllled 
while  the  thermometer  registere<l  95"  to  1(B°  F.  in  the  shade  day  after  day.     My 


e  was  to  get  a  heat-resisting  variety,  in  which  I  am  pleased  with 

I  claim  for  it  is  that  it  will  produce  ^lump  grains  in  hot  weather, 

varieties  fail  and  the  Japanese  varieties  shrivel  b^ide  it;  that  it  will  produc 


per  acre  than  Silverhull  or  Japanese  Imckwheat,  and  wiil  double  the  yield  of  either 
in  hot  weather.  It  can  be  sown  in  spring  and  midsummer,  or  in  ordinary  seasons 
two  crops  can  he  grown. 

"It  KTowB  a  stout  plant  and  stands  up  better  than  Silverhull.  Ina  test  with  Silver- 
'  hull,  2  Dushele  each  liy  weiglit,  it  produced  one-half  pound  more  flour  tlian  Silverhull 
and  cakes  were  of  a  milder  flavor  than  cakes  from  Silverhull.  Six  pounds  iu  chaff  (5 
pounds,  estimated,  clean  see<l ),  selects!  in  1902,  and  sown  in  spring  of  1903  on  ordi- 
nary ground  and  shsdetl  on  one  side  by  timber,  produced  454  pounds,  or  9  bushels 
4  pounds.    In  1902  I  sowed  it  July  5  and  it  was  npe  September  10." 

10570.      SOLANUH   TUBEROSCM.  PotatO. 

From  New  York,  N.  Y.     Printed  by  J.  M.  Thorbum  &  Co.,  seedsmen. 
EarlUa  of  All,  a  new  seedling  variety. 

10571  to  10575. 

sented  by  Mr.  Federico  Chisolm.     Re- 

A  oollection  of  bulbs  and  tubers,  mostly  unidentified. 

10576.    CocHLEABiA  ARHORACiA.  Borae-radlsh. 

From  Edgewater  Park,  N.  J.     Presented  by  Mr.  B.  D.  Shedaker.    Received 
April  13,  1904. 
UaSwr  Krai.    Boota  grown  from  &  P.  1.  No.  5761. 


,iz...,Coog[e 


2n  SFF.ns  and  plants  imported. 

10577.  TniFOLruM  pkatenhio.  Red  clover. 
From   Riga,  RusBift.     Peeiireil    liv  Mr.  E.  A.  Beasey   from   Mr.  H.  Goegginger. 

Receival  April  15,  1!HH. 
"Red  clover  from  Ufa,  adrj;  region  and  cold  in  winter  but  havin);  little  snow. 

Seed  rather  poor,  hut  for  diiimtie  nyidUH  ought  to  be  valuable."     {Jiaattj.) 

10578.  PiiLKUM  I'RATBNaB.  Timothy. 

',  of  Kouiaha  AgricultDral 


I'resumably,  however,  it  waa  gatbi^retl  in  Japan,"     (Fairdiifil.) 

10579.     EuTRRMA  iiKnEKAi':i'X>LiA.  Dry-land  wasabi. 

From  Yokohama,  .lapan.     Presentfd  by  Mr.  II.  Suzuki,  of  the  Yoknhanja  Nut^ 
aery  tkinipany.     Keceiveii  Ajirii  IN,  1904, 
"This  wa«ibi  is  »aid  to  grow  well  in  ordinary  dry  soil  in  pliade,  but  it  tx-ing  a 
native  of  the  t-untral  jmrt  of  Ja)>an  it  nii^ht  not  resittt  your  climate. 

"  It  seeniH  to  l>e  much  easier  of  cultivation  than  the  onlinary  wa«ahi  wliidi  we 
sent  vnu  Ix'fore,  tho  it  will  take  Houie  years  liefore  it  khiwh  to  the  fize  of  ordinary 
waHal>i  rootM,  but,  tm  the  leaves  have  a  very  giic»i  iiavor,  it  \n  waid  to  be  eaten  by  the 
natives  an  one  oF  the  bet^t  kinds  of  fpii?.  It  is  mostly  growing  wil<l  and  nut  in  culti- 
vation yet."      {Sii:iiii.) 

10580  to  10582.     PRUNira  cF.RAflus.  Cherry. 

From  Mosi'ow.  liiiwia.    Seeiirtil  by  Mr.  K.  A.  Beaeey,  thru  Mr.  Emil  Meyer, 
head  ganlener  of  the  Agricultural  Institute.     Iieceive<l  April  IB,  1K04. 
10680.      Vladimir.  10688.      Vladimir. 

10581.     Rodilthky. 

10583  to  10586.  Barley. 

From  Svaliif,  Wweilen.  Re<v>iv<-tl  thru  the  Allmanna  Svenska  Utaidesaktiebolaget 
(Uencnil  f^wel^i^'ll  Seed-Breeding  Company),  April  18,  1904. 
"A  collection  of  pedigreed  brewing  barieys,  each  one  100  percent  purepeed,  which 
liave  been  pnidufed  by  selection  at  the  Swedinb  SeH< I- B nailing  InwUlute  in  Svalof, 
under  the direi'tion  of  f)r.  N.  11.  Nil«ion.  Tbej- are  ntiiinu tended  for  tbeir  r^'niark- 
able  uniformitv  of  growth,  their  heavy  vieldmg  character,  and  the  low  nitri^n 
content  of  their  kernels.  Bi'loiigiiig  ti>  tfie  two-rowed  type  of  barley,  tliey  reiiuire 
ti>  l>e  kept  longer  on  the  growing  floor  or  in  the  growing  drnin  of  the  malt  hotwe, 
but  in  the  opinion  of  European  ex]«'rtM  these  piiligreed  pure  races  of  barley  grow 
more  uniformly  and  make  a  better  <|tiality  uf  (wit  than  the  ordinary  types  of  barley 
grown  iti  .^nierica,  which  are  all  of  mixwl  rai-es.  The  different  sorts  repn-seiit 
praclicaM^  pure  types  of  Doctor  Nilsson'a  varions  Ijarley  ract'B  and  translationa  of 
his  descriptions  are  given  herewith."     ( Fairchild. ) 

10683.  HORDEITM    niSTICnUM   Nl-TANB. 

PnMe»».  0105.  Hi'ad  relatively  thick  and  broad,  with  somewhat  separated 
kernels  and  e^readiiig  awns.  Before  ripening,  yellowish.  Kernel  finely 
built,  meiliuni  in  Ki7.e,  full,  on  Iwth  sides  unusually  finely  wrinkled,  yellow, 
with  a  slightly  whitish  tint.  Plant  strong,  of  medium  height,  thickly  leaved, 
very  well  rtooleii,  with  strong,  relatively  stiff  stems;  leaves  somewhat  high  on 
the  stem.  Meiliuui  late,  rii)eiiing  a  few  dayw  later  than  the  Cliemiier.  Ex- 
traordinarily productive,  especially  suited  for  mild,  moderately  strong,  not 
too  heavv  soils.  As  a  brewing  barley,  especially  high  prized.  Belon^ng  to 
Doctor  NilsHon's  Alpha  group. 

10684.  HOKUKITM    niSTlCHIM    Nl-TAKS. 

Chn-idirr  II.     0403.     Head  long,  small,  and  loose,  with  kernels  not  diver- 
gent; never  reddish  colored.     Kernel  medinm  sized,  fnll,  and  especially  finely 
97 
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formed,  finely  wrinkled,  and  etrongly  yellow  coloreil.  Plant  medium  etrong; 
leaves  abundant,  bat  placed  low  on  trie  pUnte.  Not  vervalmndantlvxtooled, 
with  Bomewhat  weak  culms.  On  a(H«)ant  of  tbiB  latter  habit  a  variety  espe- 
cially Huiteil  to  warm,  iinht,  not  very  heavy  hoDb.  I'roduftivitv,  medium. 
Bipening  time,  not  verv  early,  but  etill  a  few  days  l)efore  the  I'nnnemi.  As  a 
brewing  sort,  in  euitaole  locations,  much  eaU'enied.  Belonging  to  Doctor 
NiIbsod's  Alpha  group. 

10686.       HORIIEUM    IIIKTtdllTM    .VUTANH. 

Himnrhen.  Head  unusually  thick  fornoddingbarley;  kernels  not  divergent 
and  therefore  the  head  ie  more  iH)inpBct,  narrnwer,  email,  atancling  horizon- 
tally on  the  atraigbt  culm;  liffbt  yellow  in  color  l)efore  ripening.  The  awna 
are  often  thrown  off.  Kernel  Binatl,  esiiecially  fine  in  form  anil  color;  light 
yellow,  very  finely  wrinkled.  Plant  of  ptH-iiliar  babit,  late  starling  into 
growth,  but  nevurthelew  very  heavily  ittooliiig  with  wveral  e(|ually  strong, 
graceful,  but  hard  and  very  Miff  culms  wbicli  have  few  leaves,  and  thexe  are 
near  the  ground.  Ripenii  very  early,  lilllii  later  than  the  Swiiiitii-rt.  I^. 
ductivencBB  very  eoou.  K!'|>ei-ially  a  lapled  for  light,  warm  Hoils,  ami  above 
all  for  high  altitudes).  Can  Htand  well  heavy  manuring.  Am  a  brewing  barley 
well  i]ualitied.     It  belongs  to  Doctor  Nilsmn'M  Alpha  gronp. 

10686.       IlOKDEUM    niMTUnilU    KKB(Tir». 

Primiit.  070ti.  Head  rather  long  and  relatively  small,  somewhat  liKisely 
built,  with  awns  alightly  spreading.  Mead  l>onie  on  tliu  cuhii,  whii-h  is  l)ent 
above  almost  boHzontally.  Kernel  good,  nieiliuni  laiye,  e.-<[>ecially  finely 
formed  and  full,  finely  wrinkle«l,  rich  yellow.  I'lant  strong,  mixierately 
Btooled,  with  upright  very  strong  cubiis.  Kipens  early,  scarcely  |MTifpUbly 
later  in  maturing  (aday  or  sci)  than  the  lliininitm.  ProdLictiveneft<eH[N!clally 
good,  liuite  certainly,  sci  far  as  quality  ia  coneemed,  the  highest  graile  yet 
known  among  the  "Imperial"  Ifflrleys.  Kspeciallysnited  to  heavy,  cold  hiamn 
-  and  clay  soils,  sueh  as  are  to  \>e  found  in  middle  Swedeti.  Bred  m  the  region 
where  the  sort  aire  dy — thanks  to  its  strung  irulms  and  earlineaa — ha-i  opened 
quite  new  r^ions  for  the  culture  of  brewing  barley. 

10587.  JiHii^NS  hyb.  Walnnt. 
lU-ccivwl  thra  Mr.  P.  H.  D<)rnett,  of  diim,  Oal.,  April  IK, 

"I  am  sending  vou  a  tree  which,  as  near  as  can  at  this  lime  be  ilelenidiieil,  is  a 
hvbrid  iH-tween   tlie  southern  California   black   w  limt  «nil   the  nntiin  livt»  unit. 
Native  black -walnut  weeds  we  e  jilimtpil  as  stocks, 
TOWS.     Walnut  liiuls  'take'  oii  tlieiaj  an  readily  as  o 
readily,"     {DitntU.) 

10588.  LfH.iuM  I'KRKNNR.  Rye-graBS. 
Fiom  The  Mstiiu',   Tlulland.     rn-Ht^ntol  by  Mr.   Iten^ndsen,  hortidaiius  of  the 

Royal  Zooli^ical-Iiolanical  Society.     Rei-eivcil  April  17,  I90I, 
Weittriroldirnm.     "A  variety  of  rye-grass  orifiinatiil  in  the  north  of  Holland,  which 
has  the  reputation  of  lieing  much  superior  in  rapidilv  of  gmwth  and  i|uantily  ol  hay 
cnt  to  that  grown  from  the  Scotch  variety,  which  is  sometimes  planted  here." 
(BerendKu. ) 

10589.  PiiLBUM  PRA.TENSE.  Timothy. 
From  The  Ha^ue,  Holla' d.     I'resented  by  Mr.  Berendwen,  hortuiartus  of  the 

Koyal  Zoological- Botanical  So<'iety,     lieunve<l  April  17,  liKM. 
"AwsinlingloMr.  BerendK-n  the  timothy  wkkI  nscii  in  Hoilund  is  u.-ually  iinjiorled 
from  Scotland.     This  may  be  of  Scotch  origin.     ImiKirtiil  for  the  timothy  experi- 
ments conducted  at  the  Cornell  University  Agricultural  Experiment  Station,  Ithaca, 
K.  Y."     (t\iirch>ld.) 

Diqilized  by  Google 


80  SEEDS   AND   PL.VNTS   IMPORTED. 

10590  to  10597.    Dioscorea  8pp.  and  Xanthosoma  spp. 

7aiii  and  yantia. 

From  Saa  Juan,  P.  R.    Presented  by  Miss  Jenny  H.  Ericson.     R«ceived  April 
19,  190*. 
A  collection  of  Porto  lUco  yams  and  yautias  not  identified  botanically.     Yam 
cnltufe  in  the  West  Indies  ie  one  ot  the  most  profitable  small-plant  indnatriM. 
The  botanical  nomenclatore  of  the  various  Bpeciea  is  an  important  question. 

10598  to  10614. 


A  collection  of  seeds  and  cuttings  as  follows: 

10098  to  10609.     ViTis  viNiPBKA.  Orapa. 

106S8.   Kara  Kitehmitch,  SbUmrgani,  or  Blact  Kuhmith. 

Berry  eloneated  oval,  violet  black,  seedless,  amall,  very  sweet,  pro- 
ducing a  good  red  wine  and  also  beat  Black  Kighmith  misins;  ripens  in 
August. 
10699.  Iliiitein  Kara,  or  Black  ffu»eini. 

Difiers  from  No.  10604  in  its  black  color;  ripens  in  July- 
10600.  HalUi  ak,  or  WhiU  KhalUi. 

Berry  oval,  conical,  small,  green  covered  with  black  dots,  hard,  of 
average  taste;  one  of  the  eariietit  Asiatic  sorts;  ripens  about  the  middle 
of  June. 
lOeOl.  Daria. 

Berry  spherical,  or  sometimes  slightly  elongated.     Dark  canninewith 
yellowish  spots,  sweet;  a  very  early  sort;  ripens  at  Bairam  Ali  about 
the  middle  of  June. 
10602.  Bagishty. 

Berry  laree,  Bpherical,  verv  sweet,  golden  when  ripe.     This  sort  is 
good  for  table  use  and  for  jelly,  et«.;  ia  also  a  wine  vanety;  ripensearly 
in  September. 
lOeOS.    Taiji. 

Berry  elongated  oval,  obtuse  at  the  apex,  greenish  color  covered  with 
dark  carmine  streaks  and  bloom,  sweet;  flesh  very  compact;  when  hung 
from  the  ceiling  of  a  cool  room  it  keeps  the  whole  winter;  has  no  su- 
perior for  preserves  and  marmalade;  ripens  the  middle  of  September. 

10604.  llugseini  at,  or  WhiU  Huseim. 
Berry  white,  at  the  time  of  ripenine  v 

and  juicy;  the  best  table  sort;  ripens  in  .Tun 

10605.  Hahibi  rosa,  or  Rom  SakhabL     (See  No.  10305. ) 

10606.  Sckokar  <ik,  or  White  Shokar. 

10607.  SchibuTcfiani,  or  SkUmrkhani. 

10608.  WaiiKirga,  or  Vatarga. 

Berry  large,  comprest,  epherical,  with  one  or  two  furrows  at  the 
stalk,  at  maturity  golden  color,  giving  a  good  table  wine;  also  good  for 
making  rai^ns, 

10609.  Masta. 

Berry  white,  spherical,  sometimes  elongated,  very  large,  reaching  the 
'  :e  of  a  plum;  used  for  the  preparation  of  the  best  sorts  of  nusins;  also 


or  preserves;  one  of  the  most  snowy  of  the  Central  Asiatic  sorts;  ripens 
n  July 


July. 


^d  by  Google 
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10611.     Tbiticpm  polonicim  (7).  Wheat. 

Bed  Winter;  unirrigated. 
10912.     ANDBOPtMio:)  bohoiu^m  (7).  Soi^Iliuu. 

Djugara. 

lOelS.       CllABTUClJU>A    ITALKA.  KiUet. 

Kunach,  or  Kupak. 

10614.       KOHTELETZEVA    I'KNTACAHPA. 

10615  to  10620.    Pebseia  ukatissima.  Avocado. 

,   .MoanAlua 
eeived  April  Ti,  ]M(H. 
10616.     large  PurpU. 

Flesh  thick,  of  good,  nut.y  flavor,  yellow,  and  liberleHs;  seed  comparatively 
small,  aboutone-iourth  of  fniit;  crop  medium;  pear-8li^>ed;  length  and  diam- 
eter over  standard  [4  by  6  inches).     (No.  1.) 

10616.  Small  Green. 

Fleeh  not  thick  and  with  no 
sweetish;  fruit  roundish,  len^  ii 
constant  cropper.     ( No.  4. ) 

10617.  Largedreen  limtnd. 

Flavor  good  but  not  nutty;  lenftth  an<)  diami^ler  about  oj  l>y  5  incheN;  crop 
uncertain.     (No.  3.) 

10618.  Large  Green. 

Beet  of  all  in  flavor;  fletib  aiuootb,  firm,  and  filierleffi:  iieed  Hiuall;  dmdedly 
bottle-neciied;  length  7inchea.  diameter  about4  inchen;  late  cropper,  but  crop 
burly  constant;  ripening  about  middle  oE  June;  Keed  timall.     ( N'o.  6. ) 

10619.  Small  Greeu. 

A  verv  early  varietv,  not  of  beet  flavor,  with  flberlese  fruit;  seed  large;  not 
decidedly  pear-ebapea;  good  grower  and  constant  cropper;  ripeningalx>utMay 
25;  earliest  variety  in  Honolulu.     (No.  5.) 

10620.  Large  Green. 

Flavor  decidedly  nutty  and  good;  fleeh  yellow,  fiberless;  lengtli  and  diam- 
eter of  frait  about  standard;  crop  light,  ripening  about  the  middle  of  June. 
(No.  2.) 

10621.    Phleum  PKATBN8E.  Tlmothy. 


"Sample  of  seed  from  crop  of  1903of  Swedish  timothy  for  the  selection  experiments 
carried  on  by  Mr.  John  W.  Uilmore  at  the  Cornell  University  Agricultural  Experi- 
ment Station."     (fhirekild.) 

10622.     Akachib  hypogaea.  Peaunt. 


10623.    Convolvulus  !sp.  Japanese  moming-gloiy. 

From  Japan.     Presented  by  I'rof.  C.  O.  Geoi^^eson,  director  of  the  Alaska  Agri- 
cultural Experiment  station,  Kitka,  Alaska.     Receive^]  April  IH,  lt>04. 
i^eeil  of  Jagmnese  morning-glories,  which  are  known  as  being  the  iiioet  bewitiful 
varieties  in  the  world. 

"  D„t„ab,  Google 
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10624  to  10627. 

From  Moscow,  Riipsiii.     Rei-eived  from  luimer  &  Sons,  Beedamen,  thru  Mr.  E.  A. 
Bessey,  April  23,  1904. 
S>'4^,  ae  lullows: 

10624.  AvES.i  SATIVA.  Oat. 
Belyak.     A  race  of  oat  breil  from  llie  Smlnff'  oat  aiid  eepecially  valuable  in 

regions  e>(  limittKl  rainfall,  where  it  giv<«  large  crops  when  other  aorte  fail. 

10625.  Panicum  NiLiACEUM.  Broom-corn  millet. 
OreiUmTger.     A  low  fiort,  especially  bn.il  for  lai^  yiekl  in  dry  rejfionB  by  the 

owner  of«  large  estate.     Not  on  tlie  market.     Obtained  by  ImnuT  4  Bona  from 
the  breeder  as  a  peisonal  Cavur  to  tlieni. 

10636.  Thifolil-h  pkatijnse.  Red  clover. 
Hed-clover  wed  from  an  eatatu  at  KoKtroma,  lIiO  niili-a  north  of  Moscow,  a 

region  ot  very  cold  winters,  almost  at  the  edfte  cjf  cloviT-Boed  production. 

10637.  THitroLic'M  i-BATB.vi'is.  Bed  clover. 

inbirsk  govemntent, 

10628.    Bkta  vuuiAUis.  Beet. 

From  (.'alania,  Sicilv.      Received  thru  Mr.  Alwin  Bei^r,  La  Morlola,   Venti- 
miglia,  Italy,     Received  April  21,  lfl04. 
"  Sample  of  l)eet  aiied  from  the  director  of  the  Royal  Botanic  tiariiens  in  Catania 
for  the  breeding  t-xperimentti  of  Dr.  C.  O.  Townsend  and  Mr.  ¥..  C.  Kittue,  of  this 
Department."      {Fairchild, ) 

10629  and  10630.     Heta  makitima. 

From  Sicily.     Recfivei  thru  Dr.  Carl  Sprpnjrer,  Vomero,  near  Napki",   Italy, 
April  25,  IttM. 
"Sample  of  i>ee<l  from  two  different  localities  in  Sicily  for  the  breeding  experiments 
ot  Doctor  Towui«nd  and  Mr.  Rittue,  of  tliix  Denartuienl.     No,  10629  uaa  marke<l 
'  1 '  and  So.  IWHO  wa«  marked  'II.'     No  further  information."     I  F,iirchUd.) 

10631.    Oak.hai^fima  hkevifolia.  Algarobillo. 

l^'riHU  New  York.  Reifjved  thru  X.  Klipstein  &  Cn.,  122  I'l-arl  Ktreet,  New 
York,  K.  Y.,  Man'h  2H,  Um. 

l'at\tt  of  the  tannin  i^hnib  "iilgarobillo."  This  Ik  n  i<uiall  tret^  found  ^>wing  wild 
on  tht!  fnothills  ot  the  Andes  in  '.'bile.  It  is  said  to  (tccnr  in  lhi>  driest  portions  of 
tlie  arid  Koast  and  to  pnHlnce  large  i[uantities  of  p<k)h  very  rich  in  tannin.  Accord- 
ing to  Dr.  Louis  K.  l.^vi,  of  the  Ptii'ter  &  \'ugvl  lri.-atber  Ciiin)iany,  of  Milwaukee, 
\Vii'.,  "it  is  an  excellent  tanning  material,  but  givetta  very  light  yellow  color  to  the 
leather,  which  in  partinllv  objecdonable,  yet  I  think  in  mixtures  with  i[nebracho, 
or  the  like,  it  would  ani^wer  the  pur[>oi«  of  the  tanner.  The  same  contains  about  50 
I)er  c-out  of  tannin.  The  tamiin  nialerial  has  as  yet  not  iM-en  uwd  very  much  in  the 
IJnited  States  on  accoimt  of  ils  cibje<-tionable  color  and  easily  fermentable  properties 
when  ill  aolution.  I  think  this  is  not  very  objectionable,  us  an  cxperieoceil  tanner 
would  Iw  able  to  get  aroimd  this  fault," 

Mr.  ('■  A.  SjH'nccr,  imjiorier  and  dealer  iji  tanning  nialerials,  IK^  Essex  street, 
Boston,  Mass.,  aays:  "Hegardiiig  the  vabie  ot  thiH  inaterlal  luta  tarminij  t^'nt,  we 
may  wiy  its  use  for  the  pur)Hise  is  very  tiiuiled.  While  it  is  very  atrong  in  taimin  it 
does  ncit  liave  the  Ailing  pnipertieK  that  mnke  it  a  desirable  material  for  the  manu- 
facture <if  leather,  altho  there ina  liinitctl  quiintity  uk'iI  in  <ire:it  Britain  and  Europe, 
but  frou)  the  lH«t  information  we  have  lH-«-n  able  (<>  obtain,  there  are  only  about 
1,(MI0  tons  ■  -arly  of  this  article  available.  As  coiiijiured  with  other  tunning  mate- 
rials grow.  ,  the  United  Stale!>,  and  with  ((uebracho  extract,  ginnbier,  etc.,  the  price 
is  sotnewhai  liigher,  which  no  doubt  accouult',  to  a  certain  extent,  for  it^  limited 
consumption.  We  formerly  im[u>rtitl  this  article  n'gul.trly,  i>ut  the  dcmantl  for  it 
has  grown  much  less  during;  the  jiast  two  years,  and  there  are  now  practically  but 
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two  fonflumers  in  this  couatry  of  any  size  who  ate  UHing  tlie  article  in  Clie  imtinifai:- 
turv  of  what  thev  t'all  gambler  extract." 

Mr.  William  H.  Krug,  of  A.  Klipstein  &  Co..  122  Pearl  street,  New  York,  N.  Y., 
says:  "  We  are  unable  to  give  you  a  comparative  Btatement  as  to  the  value  of  thin 
niat«rial  bb  compared  with  the  other  tanninz  materials  yoa  mention  in  ytitir  letter, 
as  it  has  been  only  very  recently  introdacea  in  this  country  and  has  not  retxiveii 
more  than  a  very  liinii«d  application.  We  believe  with  you  that  algarobillo  can  no 
doubt  be  suu'etwfully  grown  in  some  regions  of  the  United  States,  and  with  the 
growing  BCSrcity  of  domestic  tanning  materials,  its  introduction  should  prove  of 
considerable  Interest." 

10632.  Perilla  ocyho[i>e8.  Perilla. 

Keceived  thru  the  Yokohama    Nuniery  Company 
>.  9892),  which  Eaileil  togermi- 

10633.  QuEKCUfl  CORNEA.  Oak. 
From  HoDskong,  China.     Presented  hy  Mr.  S.  T.  Dunn,  superintendent  of  the 

Botanical  and  Afforestation  r>ei>artment.  Received  April  27,  1904. 
"  Acorns  ntan  everereen  oak,  said  to  be  a  very  showj[  ornamental  asfrrownon  the 
■■■land  of  Hongkong,  but  interesting  particularly  as  l)earing  acumH  as  hard  shelled  aa 
the  nuts  of  the  American  hickory  and  which  contain  a  kernel  almost  as  sweet  as  the 
sweetest  SpantHh  chestnut.  Thexe  a<-orns  are  sold  in  the  markets  of  Canton  and 
Hongkong  by  the  ton  and  are  keenly  relished  not  only  by  the  Japanese  hut  by 
Kuropeanti,  Altho  difBcutt  to  predict  how  hard^  this  cjiecies  will  on  in  Ameritia, 
it  is  worthy  of  trial  in  all  r^ions  where  citrus  fruitj"  can  l)e  grown."     { Fnirdiilil.) 

10634.  Staciiys  fliEBOLDii.  Chinese  artichoke. 
From  London,  P^ngland.     Presentefl  by  Mrs.  Theo.  K.  (Jibbf,  Bethshaii,  (iibl)« 

avenue,  Newport.  K.  I.  Received  April  29,  1004. 
"These  tubers  are  considered  a  great  delii^acy  in  France,  where  they  are  served  iu 
the  best  reatauranls  and  command  a  good  price.  They  are  said  to  In!  more  delicate 
than  potatoesandarecertainly  worthy  ofaiJemianeiitiilaceamonKthenew  v^iietables 
of  this  country.  Thev  should  Ixi  planted  in  rows  a  foot  apart  and  6  to  fl  inches  in 
the  row  aaaoon  as  all  danger  from  frost  is  past.  Thev  mature  their  tubers  In  October, 
'ley  may  be  dug  and  stored  in  sand  or  earth  in  a  cooi  place.  Thev  should  be 
dbyb---'^--    -  — -■ -—'■-      --■      -- -^---  ■-■ ^'■- 


leftMi  butter.     Frieil  with  palad  oil  they  are  considered  to  be  enpecially  delicious. 
-  .      -  ...   ^  „     fpalrchihl.j 


prepared  by  boiling,  steaming,  or  roasting,  and  niay  be  serveil  either  dry 
meftMi  butter.     Frieil  with  palad  oil  they  are  coiisiderei'   -     '  .  n      . 

Purchased  by  Mrs.  tiibbs  from  Peter  Barr,  of  Jjondon," 

10635.  Pentzia  virgata.  Karoobosch. 

From  Ward  No.  3,  Jan»«nville,  South  Africa.     Received  thru  Messrs.  I^ithrop 

and  Fairchild  by  arrangeirent  with  Dr.  Charles  P.  Lonnsbury  and  Mr.  A.  J. 

Davison,  of  the  IJc part ment  of  Agriculture,  Cape  Town,  South  .\frica,  May  2, 

1904. 

"This  fodder  coinpoeite  ia  considered  of  snch  great  value  hy  the  sheep  and  cattle 

men  of  Ca[>e  Colony  that  a  separate  circular  regarding  it  is  t)eing  prepared.     It  ii>  a 

low-growing,  spreading  hnsh  which  layers  naturally  when  the  tips  of  its  branches 

arch  over  and  touch  the  ground.     In  the  eastern  provinces  o£  Cape  Colony,  where 

the  rains  occur  in  summer  but  where  lone,  severe  aroughts  are  frequent,  this  Pentzia 

is  one  of  the  most  valuable  of  all  the  Karroo  plants  for  fodder  purp(«es.     It  is 

especially  gooil  for  sheep  and  goats,  which  eat  it  down  almost  to  the  ground.    Tho 

tested  unsuccessfully  in  Australia,  the  plant  is  of  such  ereat  value  that  it  deserves  a 

thoro  trial  iu  the  warmest  parts  of  America  and  should  be  used  In  experiments  on 

resuscitation  of  the  barren  island  ranges  of  Hawaii."     {Fnirthild.) 

10636  to  10669.    Mangifera  indica.  Mango. 

From  Rehanmpar,  India.     [*rt>sented  hv  Mr.  W.  (iotlan,  supcrinlr'.Mtnt  of  the 
liovertiment  Botanical  Garden,  to  replace  plants  that  died  in  tra'.'  ..i  la-^t  \ nir. 
Receiveil  April  26,  1904. 
7217— No.  1)7—07 3 
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10636  to  10639— Continued. 

Plants  aa  follows  (note:)  liy  Mr.  Gollan): 
10686.     Arhuthnol. 
Something  like  Bombay  YelUm,  but  a  emaller  frnit. 

10637.  Bnndabani. 

Medium-mEed,  gKtjn-c-olored  frait.     Quality  only  fair. 

10638.  Bombay  Greai. 

Something  like  Bnmbfiy  YeUoin,  but  fruit  green  when  ripe. 

10639.  Bombay  Yelloir. 

The  best  loango  here.     Fruit  of  medium  size  and  yellowish  when  riiH". 

10640.  Gopal  Biog. 

Medium-sized  fruit.    Keeps  well.    Flavor  good. 

10641.  Khapnriah. 

A  longifih,  hooked,  pointed  fruit.    Color  yellow,  Hhiuleil  red. 

10642.  Salibuada. 

A  l&rge  fruit.     Sutacid  flavor.     Color  greenish  yellow. 

10643.  Slravberry. 

A  longiah,  hooked,  pointed  fruit.     Flavor  good, 

10644.  ChlruOia  Amin. 

A  long  fruit,  hooked,  pointed.     Has  a  very  thin  stone.     Flavor  good. 
10646.     fbizaii. 
A  large,  long  fruit.     Brownish  green.     Flavor  giKKi. 

10646.  Fijri  Long. 

A  large,  longish  fruit.     Ripenn  late.     Dark  grt^ii  when  ripe. 

10647.  Fijri  Kound. 

Similar  tti  above  bat  of  roundish  shape. 

10648.  Hathi  Jhtd. 

A  very  large  fruit.     Flavor  good. 
10049.     Kachmahua. 

A  small  fruit,  but  of  good  flavor. 
10660.    Kakaria. 

A  large,  long  fniit.     Dark  green.     Cooii  flavor. 
106B1.     Langra  Ilanloi. 

A  medium-Bi7.ed  fruit.     Ripens  late.     Pale  yellow  flesh.     Very  rich. 
lOeSS.     Sarkhtj. 

A  stringy  kind,  but  of  very  good  flavor. 
10003.     Tamandia. 

A  large  fruit,     Oreenish  yellow.     Flavor  good. 
106B4.     Bhadatina. 

A  small,  dark^green  fruit     Ripens  in  September-Oi-tober. 
1O660.     Punia. 

A  medinm-Bixed,  stringy  kind.     Flavor  very  gootl. 
10656.     Kataphal. 

A  lai^  fruit.    FleKl)  highly  colored  and  uf  good  flavor. 
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10636  to  1063d — Continued. 

10667.  Madras. 

A  smail  fruit.    Strinjry  bat  of  fine  flavor. 

10668.  Emnam. 

A  mediam-sized  fruit.     Subacid,  of  very  fine  flavor. 

10669.  iVueia. 

A  long,  hookeii,  pointed  fruit     Slightly  etringy,  but  flavor  Kood. 
10660.     Chicina. 

A  mediiim-8ized  fruit.     L^lit  yellow,  of  good  flavor. 
lOeel.     Davy'g  Fitwrite. 

A  lo^^:,  thin  fruit.     Yellow,  shaded  red. 

10663.  Gola. 

A  \hTge.,  round,  yellow  fruit,  of  very  j;ood  flavor. 
10668.     Pyatee. 
A  mediiim-Bized  fruit,  of  subacid  flavor.    Good, 

10664.  JAtngra  Large. 

aimilar  to  Dmgm  Harihii,  but  larger.     KipeuH  late  in  Angust. 
10666.     Snndershah. 
A  long  fniit.    Stringy.     Flavor  peculiar  and  only  liked  by  siiiue  [>eople. 

10666.  Kola. 

A  longJEh-ahaped  fruit.     Pale  green.     Free  of  Htringlnese.    Uood. 

10667.  ffanduriah. 

A  small,  long-shaped  fruit.     Stringy,  but  of  tine  flavor. 

10668.  Kaji  Hakadl  Amiii. 

A  iiiedium-eized,  dark-green  fruit     Ripens  late. 
10660.     Sharkaii  Black. 
A  large,  roond  fruit.     Dark  green.    Of  very  good  flavor. 

Ii0670  to  10673.     Nepiieliuh  litchi  and  Nbphklium  lomgana. 

Utchi  and  longan. 

From  Hing-hua,  Fahkien_,  China.  Iteceived  thni  Bev.  W.  K.  Brewater,  Methodist 
Epi»»pal  missionary,  in  the  autumn  of  1903. 
Mr.  Brewster  saya;  "They  were  grafted  probably  some  time  in  the  year  1902. 
The  trees  were  not  more  than  two  years  old,  I  think.  With  regard  to  the  culture, 
they  are  not  propagated  from  the  seed,  but  a  ball  of  earth  ia  tied  arountl  a  joint  of  a 
branch,  and  when  it  throws  roi.>ts  out  into  this  ball  the  branch  ia  cut  oB  on  the  side 
next  to  the  tnink,  and  the  little  tree  ia  planted.  The  trees  are  fertilized  by  night  aoll 
about  the  time  that  they  are  bloasoming  and  also  later  when  the  fruits  begin  to  form. 
When  the  leavea  are  too  thick,  aa  they  generally  are  in  the  apring,  there  Is  severe 
pruning  done.  After  the  buds  are  out,  these  are  also  thinned;  after  the  bloasoms 
begin  to  form  into  fruit  they  are  thinned  again.  This  is  very  important  in  order  to 
ro^e  a  perfeet  fniit.    They  must  be  kept  entirely  free  from  frost,  and  should  be 

Uk( 

rough .._     _        .  .    _  „  ^  ^  , 

amall,  and  shriveled  up  so  that  the  ueat  is  much  more  abundant  than  i 
ungrafted  variety.    The  meat  ia  white  and  juicy  and  a  little  tart.    The  hiiffon  (another 
!.g  gf  the  same  genua)  ripens  in  September,     It  is  round  and  smooth.     It  in 
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distinct  fruit,  <li[fert>nt  in  ciilor  ami  lostc,  anr 
Boason,  Mflny^ieople  think  itJHeitUHl  to,  anil  h 
It  is  cultivated  in  tne  sumu  way  as  the  latter,  » 


feverai  weekw  later  in  the 
nk  it  fur  Hiipt-rior  (o,  theliU:hi. 
I  have  oliBerved." 


10674.     HoRDKUM  TBTKASTiCHti'M.  TovX'XOW  barley. 

From  Chicago,  III.  Ret-eiveii  thru  Wahl-Heniue  Inntitule  of  Fermentolony, 
May  3,  lfi04. 
"Minneaotjt  barley  whii'li,  according  to  Dr.  Rol)ert  Wahl'a  analvBiw,  ix>ntaint>  the 
unusual  percentage  of  15  to  Ifi  per  cent  of  protein.  Doctor  Wahl  believeii  tiiat  this 
variety  ehould  Im-  experimenter  with  in  connection  with  the  testing  of  low-protein, 
two-roweil  barleys'.  It  ie  also  of  interest  in  connection  with  the  experiiiiente  of  Mr. 
H.  M.  Cottrell,  Oiiebolt,  Iowa,  on  high  nitrogen  feeding  l>arley8."     ( Fairehild. ) 

10675  to  10723. 

From  Tencritfe,  Canary  lalandp.  Rp(«iveil  thru  Hon.  Soliimon  Berliner,  Tnited 
HtateH  consul  at  Tciierifte,  Mav  4,  1(H)4.  Transinitteil  thru  the  Secretary  of 
State. 

y  of  them  indigenous  to  the  Canary 

10701.  GoxoKi'ERiirM    RBvoi,r- 

10703.  Ih-pRRRrx      ploribl-n- 

10703.  Lavanihi-a    AiiH'/r*.'<o[- 

10704.  [.Kii 
10708.  Lon; 
1070e.  Mgb 

10707.  t)BS( 

10708.  Pari 

10709.  Pebi 

10710.  CiNi 

10711.  I'u«' 

10712.  I'soR 

10715.  ltA.M 

10714.  ItHA 
10719.     Kiioi 

10716.  RiBi 

10717.  IliM 

10718.  SE>ir 

10710.  Stat 

10730.  .Stat 

10721.  Tami 

10732.  Tbi< 

10723.   Vehi 


10675. 
10676. 
10677. 
10678. 

10679. 
10680. 

10681. 

10663. 

10683. 
10684. 
10680. 
10686. 

10687. 
10688. 
10689. 

10680. 
10691. 
10602. 
10093. 
10694. 
10695. 
10696. 
10697. 
10698. 
10690. 
10700. 
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10724.     Vu'iA  FAitA.  Horse  bsan. 


"  Hoots  of  this  fora^^  plant  ciiilected  Rtiortly  before  han'o^t  time,  dried  ij 
fha<le,  aiid  maile<1  in  tin  mailing  cat<ei>.  For  Do4:Uir  Moore's  pxperimentH  ii 
iwilation  o£  the  iiiicm-organisni  which  I'auees  the  tubercles."     {Fnirchild.) 

10725.     Medicacio  okhiculari8. 

From  Aljteria.  Swiireil  bv  Mr,  Tliomiu  H.  Kearney  in  1902.  Tumeii  ov 
thie  oHice  by  Mr.  C.  K  Kcofielii  on  May  5,  1B04,  to  be  iiumbere.1  an<l  ae 
tlie  Plant  Intnxluctioii  (ianten  at  Chii-o,  <.'al.,  for  prbiiagHtion. 


10726.      PhLEUM    PRATENflK. 


Sample  of  timothy  ueeil  grown  in  Finlaixl. 
10727  to  10750. 


10727.     ADENoCABPrn     framkr-  10739.  Lbucopiiae 

10738.     KoMEA  YEKVAMORA.  10740.  Mbhkmbrya 

10729.      ByBTROPOOON      OBl<lA.-lt-  cbyht.*llin 

POLIL-H.  10741.  ORNOTirKR.)    t 

10780.      CEimONELLA     CANAKCBN-  10743.  PAKlffTASIA    / 

10731        ('lIBY8t\THEMrM    FBUTK-  10743.  PeRIPLOCA    L/ 

BCESa.  10744.  Rllo^H•^■I^^■l'a 

10733.  IsOLEPiS  CANAKIENSIH.  10748.  RrBfA    Fm-TK 

10734.  Cytisih  PALMBNsis.  10746.  Htati 
10736.     Dei.piunum     htaphiba-  10747.  Tamc 


10736.  Digit 
10787.  Galii 
10738.    Ho.so 


1074B.     TBrcRirjf 

10749.     Trix,.-k>  V 
10760.      Veriikna  i: 


10751.  Fragaria  ^p.  Strawbetxy. 

From  (iarrettsville,  Ohio 
for  tenting,  on  conditio 
OardinaL 

10752.  Ervum  lens.  IiontiL 

FriHn  Cairo,  Egypt.     Received  thru  Mr.  George  P.  Foaden,  serretarv  of  the 
Khedivial  Agri.^ultura!  Society,  May  6,  1904. 
.'iiidii.     "A  variety  o(  an  important  crop  grown  exteneively  in  I'piKT   Egypt." 
IFairchild.) 
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10753.      ViCIA    FABA. 


Rools  of  a.  horse  bean  from  the  island  of  Malta,  which,  a<^oording  to  Doctor  Borj;, 
were  from  plants  already  in  pod.  Doitor  Boi^  reinarka  that  the  nodules  are  not  so 
pluuip  as  tbey  were  when  trie  plant  was  just  bcginnii^  (o  set  fruit,  and  that  the 
Toota  came  from  the  beet  bean -producing  lands  in  Malta,  lands  enUrely  free  from 
orobaniihe,  which  is  a  bad  weed  in  the  bean  Selds  and  their  worst  enetny.  "But 
tor  its  ravages  the  bean  would  be  the  most  profitable  crop  for  agriculture."      (Birrg.) 

10754.     HoRDEUM  TETRAsTiCHUM.  FouT-roiT  barley. 

Originally  from  the  Agricultural  Eirneriment  Station  at  Ma^lison,  Wis.  Received 
thru  the  Wahl-Henius  Institute  of  Fennentoiogy,  Chhago,  111.,  May  fi,  1904, 
Oderhrucker.  "A  variety  of  barley  which,  upon  analysis,  proves  to  contain  IS  per 
cent  of  protein  matter.  Dr.  Robert  Wahl  considers  it  essential  that  this  type  of 
barley  with  high  nitrogen  content  be  experimenter)  with  for  beer-ttiaking  purposes, 
and  Mr.  H.  M.  Cottrell,  of  (Webolt,  Iowa,  is  interested  in  it  as  a  tvpe  especially 
adapted  tor  feeding  purposes."     {FaiTchild. ) 

10755  and  1075G.    Capsicum  amkhum.  Paprika  pepper. 

Hon.    Frank  D.    Cheater,   United 

e  requeBt«<l  by  the  Botanical  Drug 

10766.    Szeged  ro»e.  10766.     Hungarian. 

From  Szegad,  Hungary.  From  near  Debreczen,  Hungary. 

"It  is  worthy  of  note  that  the  best  varieties  of  paprika  are  not  imported 
into  this  country  and  that  the  highest  priced,  <aille<l '  EdelsiiBa,'  brings  Scrowns 
a  pound,  while  that  generally  importer!  into  America  is  quoted  at  1,65  crowns. 
There  would  seem  to  be  a  chance  for  Ihe  paprika  mdustry  in  America," 
{Fhirchild.) 

10757  to  10958.     Phoenix  dacttlifera.  Date. 

From  Biakra,  Algeria.  Purchased  from  Monsieur  Colombo  by  correspondence 
conducted  by  Mr,  W,  T,  Swingle.  Plants  paid  for  by  Mr,  E,  A.  Bessey,  who 
superintended  the  packing  and  shiprjing  to  the  United  States,  Received  Mav 
17,  1904. 

10787  to  10832.     Dcjkt  Soot.     From  Ourtana  oasis. 

Among  these  palms  there  may  be  as  many  as  four  palms  that  are  not  DegleC 
Noon,  since  four  lost  their  number  and  were  confused  with  this  lot  of  I)egUt 
Noon.  Nos.  10841,  10883,  1090a,  and  10904  are  doubtful,  and  are  probably 
Drgkt  Noon.  The  varieties  of  these  four  misplaced  suckers  are  as  fallows: 
TezerhaTil,  Ahd  fi  now,  Sotria,  and  IUem<i.  Tliese  varieties  are  mostly  quite 
unlike  the  Deglet  Noor  and  can  probably  \>e  recognized  when  the  offshoots  get 
of  some  siiie. 

10883.     Dtglel  Beida.     From  Ourlana  oasis. 
10834.     Degti-l  lieida.     From  Ouriana  oasis. 

10836.  Deylel  Beidn.     From  Ouriana  oasis, 
10886.      Tencaefn.     From  Ourlana  oasis. 

10837.  Tenaseen.     From  Ourlana  oasis. 

10838.  Ttmaeen.     From  Ourlana  oasis. 

10839.  TezerharU.     From  Ourlana  oasis. 

10840.  Tezcrharil.     From  Ourlana  oasis, 

10841.  (No  label) 
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10842.  f>reliio.     From  Ourlana  otuie. 

10843.  Orrtoo.     Prom  Ourkna  oasis. 

10844.  Oretoo.    From  Ourlana  oasis. 

10845.  Sayba  Boo  Dra.     From  Ourlana  oasis. 

10846.  Sayba  Boo  Dra.     From  OurlsDa  oesin. 

10847.  Sai/ba  B<io  Dra.     From  Ourlana  oasis. 
10846.  Sayba  Boo  Dra.     From  Ourlana  oaxis. 
10849.  Tafaai-eail.     From  Oarlana  oasis. 
10650.  Tafazwennt.     From  Ourlana  oasis, 
10851.  Taf<uweeni.    From  Ourlana  oasis. 

10863.  Thoorkh£L     From  Ourlana  oasis. 
10668.  Taoorkhel.     From  Ourlana  oasis. 

10864.  TaoorkhH.     From  OnrI ana  oasis. 

10865.  Taty.     From  Ourlana  oasis. 

10866.  Taty.    From  Ourlana  oasis. 

10867.  Taiy.    From  Ourlana  oasis. 
10866.  Tmjoohert.    From  Ourlana  oasis. 
10869.  Timjookert.     From  Ourlana  oa 

10860.  Timjoohert     From  Ourlana  on 

10861.  Temkhookh.    From  Ourlana  oi 

10862.  Temkhookh.     From  Ourlana  m 

10868.  Tankkookh.     From  Ourlana  oi 

10864.  Takadet.     From  Ourlana  oasis. 

10865.  Takadet.     From  Ourlana  oasis. 

10866.  Takadet.     Prom  Ourlana  oasis. 

10867.  Taremomii.    From  Ourlana  oasis. 
10866.  Taremoont.     From  Ourlana  oasis. 

10869.  TfireimiotU.     From  Ourlana  oasis, 

10870.  Jfakhelel  Mzian.     From  Ourlana  oasis. 

10871.  Nakhdet  Afzian.     From  Ourlana  oasis. 

10872.  NakheUt  ifzian.     From  Oarlana  oasis. 

10873.  Adeba  et  Teen.    From  Ourlana  oasis. 

10874.  Adebet  et  Tern.    From  Ourlana  oasiB. 
10876.  Adebet  el  Tem.     From  Ourlana  oasii'. 

10876.  Makelel  el  Leef.    From  Ourlana  oasis. 

10877.  ^fakeUl  el  I^ef.     From  Ourlana  oasis. 

10878.  MatelH  el  Leef.     From  Ourlana  oasis. 

10879.  Nakhelel  Firawm.    From  Ourlana  oasis. 

10880.  Xnkhelet  Feraoon.    From  Omiana  oasis. 

10881.  NakheUt  Feraoon.     From  Ourlana  oasis. 

10882.  Abd  en  Noor.     From  Ourlana  oasis. 

10883.  (No  label. ) 

10884.  Abd  en  Noor.     From  Ourlana  oasis. 

10885.  llorra.     From  Fougala  oanis. 
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10886.  Horra.     From  Foupala  oasifl. 

10887.  y/orrn.     From  Fougala  oasis. 

10888.  Maiee.     From  Fougala  obiSb. 

10889.  Kkaue.     From  Fougala  iwisia. 

10890.  Rhizer.     From  Fou^alR  aoMi^ 

10891.  Toury.     From  Fongula  oasa. 
Toiiry.     From  Fnuffula  oasis. 
Timn/.     From  Fongala  oasis. 
(hybides.     From  Fou)^Li  oasis. 
Ihghalft.     Froui  Foujfnla  oasis. 
Oiiglnila.     From  Fouj^la  oasis. 
.SoiTi'n.     From  itisbra  (lasis. 
Boo  Hulas.     From  Biskra  oasis. 
Sotria.     From  Biskra  oasis. 
■Sotria.     From  Biskra  oasis. 
■Sukria.     From  Bifkni  oasis. 
(So  labfl.) 

llenuii.     From  Biskra  oasis. 
(So  label.) 

AF  Keiai«liee  Deglo.  From  Biskra  oasis. 
}r  h'ltaUhet  DegUi.  From  Biskra  (lasis. 
-irAWifWice  Di'ijta.     From  Hiskm  oasis. 


10883. 
10884. 
10886. 
10886. 
10887. 
10888. 
10899. 
10900. 
10901. 
10903. 
10903. 
10904. 
10906. 
10906. 
10907. 
10908. 
10809. 
10910. 
10911. 
10813. 
10813. 
10814. 
10810. 
10816. 
10817. 


Helhfl  Ifiifnia.     From  Biskra  oasis. 

JWM  Hafiia.     From  Biskra  oasis. 

Gelam.     From  Biskra  iiasis. 

'Ifliira.     FroHi  Biskra  oasis. 

Ximzi'i,     From  Biskra  oasis. 

Hetliel  Riyaijn.     From  Biskra  oasis. 

Relliei  Regnya.     From  Biskra  oasis. 

Rflliet  R'-gitya.     From  Biskra  i>asis. 

MHo<i-ir  (male).     From  Filiadie  oasif 

Rtlbet  Italoo.  From  Filiaclie  oasis, 
10818.  RHbel  IMoo.  From  Filiaiijie  oasis. 
10818.     RfiM  IMoo.     From  Filiaclu:  oasis. 

10820.  Ilaltioa.     From  Biskra  oasis. 

10821.  IMoou.     From  Biskra  otu<)s. 

10822.  IMomi.     From  Biskra  oa^iN. 

10923.  Zerza.     From  Bixkru  oaMic. 

10924.  Zfnii.     From  Biskra,oasts. 
10926.     Zfrni.     From  Biskra  CMisis. 


10986.     fi"-.  //../. 


Fr. 


10987. 
10928. 
10929. 


/twj  IluUi*.     From  Itiiikn 
Bixj  Ilnltu.     From  Biikra  oasi 
Khodry.     From  Binkra  r>asi«. 
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10930.  KIwdry.     Frum  Biakra  oaeis. 

10081.  Kbodry.     From  Biskra  oasis. 

10832.  Looizy.     From  Filiache  oasis. 

10983.  Looksy.     From  Filiache  oasiB. 

10034.  Rhatee.    From  Filiache  oasis. 

1003G.  Rkaztt,     From  Filiache  oaas. 

loose.  Rhazee.     tVom  Filiache  oasif. 

10937.  Mjtooar  (male).     From  Filiache  oasis. 

10938.  Mnooar  (male).     From  Filiache  nHsia. 

10939.  litem  Joher.  Prom  Filiache  oasis. 
10040.  Heem  Jolier.  From  Filiache  oshib. 
10941.  Beem  Joh^  From  Filiache  ohbib. 
10949.  (I'uondy.     From  Filiache  oasis. 

10943.  Gaondy.     From  Filiache  oasis. 

10944.  (lomdy.  From  Filiache  oaaiB. 
10946.     Lookey.     From  Filiache  oasis, 

10946.  Ahmar  Miab.  From  Chetma  oasis. 

10947.  Akmar  tftab.  From  Chetma  oasis. 

10948.  Ahmar  Mutb.  From  Chetma  oasis. 

10949.  Retbet  Abdala.  From  Chetma  oasis. 
10860.  Bdha  Abdala.  Froiri  Chetma  uasis. 
10961.  Relbel  Abdoia.  From  Chetma  oasis. 

10865.  Sohria.     From  Chetma  oasis. 

10863.  Sokria.     From  Chetma  oasis, 

10864.  Sokria.     From  Chetma  oasis. 

10866.  Nuhetn.  From  Chetma  oasis. 
10866.  Nethetii.  From  Chetma  oasis. 
10967.  Nnhten.  From  Chetma  oasis. 
10868.  (No  label.) 

10959.  Seohium  edule.  Chayota. 
From  New  Orleans,  La.     ReceivedthnitheJ.  StecklerBeedCompanv  (Limited). 

Received  May  10,  1904. 
"  Fruits  of  the  commercial  variety  coDimon  in  New  Orleans  markets."     ( FnirchUd.) 

10960.  Mangifeea  indica.  Mango. 
From  Tahiti.    Received  April  26,  1904. 

"Seed  of  B  Iniit  oE  a  variety  of  mango  broi^ht  hy  the  captain  of  the  steamer 
Maripom  to  San  Francisco.  The  captain  declares  it  to  be  a  superior  variety,  very 
free  from  fiber  aixl  very  luscious.  A  fruit  of  this  variety  was  eaten  by  Mr.  Geor^  W. 
Oliver  and  he  declares  it  an  excellent  variety.  The  ciiptain  says  there  are  many 
trees  of  this  variety  in  Tahiti.  Owing  to  its  large  sizeand  freedom  from  fiber  it  may 
prove  valuable."     (fhirchUd.) 

10961.  (Undetermined. ) 

From  Arcelia,  Guerrero,  Mexico.    Presentad  by  Mr.  Federico  Chisolm.    Received 
May  5,  1904. 
A  small  packet  of  flower  seed.    Flower  described  by  Mr.  Chisolm  asfollou's:  "Per- 
ennial blue  flower,  yellow  center.    Twelve  inches  to  20  inches.     Blooms  June,  July, 
August,  December,  January,  and  February.    Desirable  for  bedding." 
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10962.    ViciA  FABA.  Horse  b«an. 

1  Mr.  R.  Gagey,  Aj^ricultiiral  College,  Tunis, 


10963.    LiLiuM  KEiLUHEKKENSE.  HeUgheny  lily. 


10964.      GOSSYPIUM   T0MENT08UM. 


10965.  MusA  SAPiENTUM.  Banana. 

FroDi  Grand  Canary,  Canary  lalands.     Received  tl^u  Mr.  Akricus  Delmard, 

May  20,  1904. 

"Suckers  of  the  BO-called  'Chinese'  banana,  commonly  ftrown  in  the  Canary 

Islands  and  shipped  to  England  in  large  quantities.     It  ie  reporteil  that  this  variety 

of  banana  brin^  a  higher  price  on  the  London  market  than  the  Jamaican  or  Central 

American  varieties."     [Faircliild.) 

10966.  LiUCM   PHILIPPIN'ENSE.  Idly. 

From  Manila,   P.   I,     Received  from  Mr.   Elmer  D.  Merrill,  botanist  of  the 
Bureau  of  t::overnment  laboratories,  Manila,  thru  Capt.  George  P.  Ahem,  May 
28,  1904. 
"Bmguel  lily,  introduced  especially  for  experiments  in  hybridizing  HIiee."     (Fair- 
child.) 

10967.  FURCHAEA    FOETIDA. 

From  Port  Luis,  Mauritius.    Presented  by  Mr.  John  W.  Holway,  United  States 
vice-consul,  to  Mr.  Ij.  H.  Dewey.     Receiveil  May  10,  1904. 
"My  principal  object  in  introducing  them  is  to  determine  whether  there  is  any 
difference  between  Porto  Kico  'maguey'  and  Mauritius  'alser  vert.' "     {De^iiey,) 

10968.  Maqxolia  pumila.  Magnolia. 
From  Canton,  China.    Presenteil  by  Mr.  Thomas  (Jriflith.     Received  May  23, 

1904. 
"Plants of  an  ornamental  known  in  Canton  as  'Yei-hap.'    Said  by  Captain  Bema- 

dou,  of  the  United  States  Navy,  to  be  a  great  favorite  among  the  Chinese,  the  flowers, 
which  are  fragrant,  being  used  for  boutonnieres.  Occasionally  cultivated  in  the 
South."     (FaiTckild.) 


10969  to  10974. 


10969.  (UndeWrmined.)  Cactus. 
From  the  City  of.Mexico,  Mexico. 

"  A  low-growing  species  of  cactus,  the  small  berry-tike  cactus  fruit  of  which 
is  said  to  he  edible.     Probably  couies  from  Michoacan."     (Fvirfliild.) 

10970.  CiTKtis  AUBANTiuji.  Orftiige. 
From  Atotoniico,  State  of  Jalisco,  near  Uuadalajara,  Mexii'o. 

Tdoii..    Said  to  be  the  very  best  seedling  orange  raised  in  southern  Mexico. 
"  JJke  a  lemon  but  round  like  an  apple.    Sweet  tasting."     [Fiiirrhild. ) 
10071. 

From  the  City  of  Mexico,  Mexico. 

A  i,-()l!ection  of  seeds  secured  by  Mr.  Cramer  from  all  over  Mexiii),  mostly 
of  ornamental  llowere,  shrubs,  and  trees. 
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10072.     (Undetermined.) 
From  (ioadulajara,  Mexico, 
Seeds  of  a  mediriiuil  plant, 

10078.      CiCBR   AR[ETINUM. 

From  Mexico, 

10874.    CicEB  A 

From  Jalisco. 


10975.     Cabtiiaa  sp.  ( ()■ 

From  ChiapoB,  Mexico.     Preaented   by  Mi'.   JameH   Maunder,  Ihru  Dr.  L.  0. 
Howard.    Keceived  May  23,  1904. 
Mr.  Maoader  coneiderN  this  a  valuable  variety. 

10976  and  10977. 

From  Quito,  Ecuador.     Presented  by  Mr.  T-uin  Sodiro,  8.  J.,  a  botanist  and  stu- 
dent of  Fjouador  agriculture.    Received  May  25,  19()4. 
10876.     FEsrrc.v  paaulaeib.  10977.     Poj 


"  Mr.  Sodiro  retiiarks  that  Noa  10976  and  10977  are  some  of  the  most  remarkable 
forage  grassea  of  the  mountain  r^ion  of  Ecuaitor.  They  are  likely  to  prove  of  value 
in  certain  portions  of  this  country."     [Fairchild.) 

10978.     PesfiEA  (;iBATi.tsiMA.  Avocado. 


10979  to  10999. 

From  Hsi-an,  ChinH.     Prewnted  by  Mr.  VV.  \V.  SinipBon  ii 
of  American  vegetables  gent  him  in  I>eceint)er,  1903.     Ue< 
Seed  ae  follows: 

10070.     Cannabis  h.^tiva. 
10880. 
A  mixture,  but  labeled  "Paraley." 

10981.       liB.lH8ICA    l-B-1«AI. 


10082. 

Brahsica  . 

10088. 

BRAHHIt'.\ 

100B4. 

Bkashica  1 

1008S. 

HoRnBUM 

1008B. 

PlSUM  8p. 

10087. 

PlBL'U  HATI 

10888. 

ALUfM  fB 

10989. 

Beta  vru 

10990. 

Baphani-h 

10901. 

ViCIA  FAB, 

10993. 

Triticuh  ' 

Pe-tsai  cnbba^. 

White  mustard. 

White  muBtBTd. 

Fe-taai  cabba^. 

Barley. 

Pea. 

Pea. 

Beet. 

Bpring-  radish. 

Broad  bean. 

Winter  wheat. 
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10979  to  10999— Continued. 

10993.  TKHioNELLA  Ki>EN[H-iiKAi«.'[TH.  FduugTeek. 

10994.  BRAHsirA  I'e-mAi.  Pe-tau  cabluge. 
1099fi.     Apii-m  gkavbolenb,  ^                           Celery. 

10996.  I.A(TV(A  SATIVA.  Lottucfl. 

10997.  liKAKticA  PE--n4Ai.  Pe-teai  cabbie. 

10998.  I.ACni'A  HATIVA.  Lettuce. 
10099.     L.\(TU('A  HAT1VA.  Lettucs. 

11000.  Phleuh  PRATEX8K.  Timothy. 
From  Tokyo,  Ja|>an,     Kefeiv*fd  from  Mr.  T.  Watase,  president  of  the  Tokyo 

Plant,  Seed,  and  Implement  (\>mjianv.  Dim  Dr.  OMiir  I^iew,  Im[>unal  Uni- 
versity, Tokyo.  May  31,  1904. 
"Seed  from  llakkaido,  the  northern  inland  of  Japan."     (Fain-hUii.) 

11001.  NiCOTlANA  TABACUM.  TobaCCO. 


11002.  Pancratium  sp. 

From  Arcelia,  (juerrero,  Mesii'o.  Preeenleil  bv  Mr.  Fedt-rico  Ohiaolm. 
Received  June  6,  1904. 

11003.  Phoenix  dacttlifeka.  Data. 

From  Biskra,  Algeria.  R«M»ive"l  thru  Monsieur  Colombo  by  Mr.  E.  F. 
Chumurd,  of  Imperial,  Cal.,  Mr.  K.  A.  ISetney,  of  thJH  Department,  acting  as 
agent  in  the  traneactjon,  the  previous  correspondence  havin^c  been  conducted 
by  Mr.  Walter  T.  Swingle. 


11004  to  11009. 

From  An-elia,  Guerrero,  Mexico.    Receivcl  thni  Mr.  Feilericci  Chiwilm,  June 
15,  1904. 
A  collection  o(  native  Mexican  seeds  and  bull*"  an  foUowc: 

11004.  I'siDirM  uoLLK.  Guayabilla. 
Strawberry-flavored  guayahillas. 

11006.  PsiDiuM  MOLLE.  auaya,billa. 
From  fruits  having  at  least  f<rar  distinct  liavors. 

11005.  Si'oNDiAf  i-uKPiKEA.  OiruBla. 

11007.  SiiiN-m.is  PiTRPi-HEA.  Ciruola. 

11008.  LiuiM  s|>.  T)-  Scarlet  lily. 

11009.  (rE.identified.) 

11010  to  11017. 

From  Sei^aiiiite,  (iiiati^iiiala.     Received  thru  Mr.  O,  F.  Cook,  June  B,  1904, 

11010.  An-an.\h  HATivi-H.  Pineapple. 
A  epiny-leaveil  pineajiplepet'uliarto  this  inime<liat4MK'i;:hliorliuod,  where  it 

ETOWB  and  ripens  at  a  higher  and  cooler  elevc.tion  than  any  iithcr  sort.  The 
leaves  are  very  bniad  and  dnioping,  giving  a  very  characterislic  apjiearaiice. 
Th»  flesh  is  yellow,  and  of  moilerately  giHHl  i[na1ity,  inferior  to  the  lH«t  hot- 
count  rv  snrti',  butlietter  than  the  latter  when  grown  in  thi-r'e  humid  hijihlandi'. 
It  mig&t  l)e  of  use  in  the  mountains  of  Porto  Kico,  Hawaii,  or  the  Philippines. 
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11010  to  11017~Cantinu(td. 

11011.     Asanas  KATivrH,  Pineapple. 

A  BDiOfltli  variety,  not  native  here.    Perhaps  the  Smooth  Cayenne. 

11013  to  11017.       ('MAMAEDOREA    spp.  Palm. 

A  collei'tion  of  xmall  palme  which  will  be  iilentiflei)  later. 

11018.  Trifoliuh  PRATEN8E.  Red  clover. 
From  Toledo,  Ohii..     Recelveil  thru  S.  W,  Flower  A  Co.,  June  iO,  1904. 

11019.  Trifoliuh  hybkidum.  Alslke. 
From  Toledo,  Ohio.     Keceived  thru  S.  W,  Flower  &  Co.,  June  10,  1904. 

11020.  Prunuh  »p.  Plam. 
From  Moo.ly,  Ala.     Hewivwl  thru  Mr.  D.  8.  Jones.  Jnne  «,  1904, 

IViimcr.  "Bud  BtickB  of  a  variety  of  wihl  plum  which,  ocoiiniiiig  to  Mr.  Jones, 
ripens  in  Alabama  alwut  September  10.  If  house  ripened  the  plums  resemble  in 
taste  the  Wild  Ooote,  but  are  meatier.  When  taken  iron)  the  tree  they  are  bitter, 
but  when  mellowed  the^  are  excellent  This  ia  a  wild  sort,  probably  of  the  family 
of  the  IVild  Q'nme,  and  rii)ening  bo  late  that  they  are  eonsidered  valuable  for  rulinary 
purposes.  .Mtho  powihly  known  to  other  niiniery men,  Mr.  Jones  does  not  find  them 
catalcwed  by  any  nursery  flrui.  The  fruits  are  meilium  in  she,  deep  red  in  I'olor, 
and  they  are  iieculjurly  free  from  disease,  seldom  being  attack^l  by  the  curculio. 
(Foirchild.) 

11021  to  11033. 

From  BnitBUiiortE,  Java.     Presented  by  Doctor  Treub.    Received  June  15,  1904. 
As  follows: 


11021. 

Calomivi 

.Ll-M    ICASSKARLII. 

11023. 

CaLOI'HVI 

.LIM    KUNSTLBHI    I. 

11023. 

(■AU)Pnvi 

■  Ll-M   SPETTABILE. 

110S4. 

CAU>pnv[ 

IIOSO. 

C,u.oPiivi 

.LISI    SPEtTABILK   i 

11086. 

Calophvi 

110S7. 

Uahcisca 

inoicA. 

11028. 

CiARfl-NlA 

D(;i.CM    PVRIPORM 

11029. 

G.tntiNiA 

iKLTis  svlvestr: 

11030. 

Gahcinia 

PISCA. 

11031. 

(iARflSLA 

LOI'KKIHI. 

11032. 

Uahcivia 

I A  XTIIOcn  V  JI  PS. 

11033. 

MB.IA    F* 

UtftKA. 

11034.    Prunvs  CEBA8U8.  ChexxT. 

Prom  Mosi'ow,  Russia.     Received  thru  Mr,  E.  A.  Be«>ey,  June  15,  l»fH. 


Vladimir.     Two-year-old  tm*  (seedlingfi)  of  this  resistant  variety  of  cherry  from 
the  trial  gardens  of  Immer  &  Son,  Moscow. 

11035  to  11038.     NuwriAMA  tabacum.  Tobacco. 

1  Dr.  Horace  M.  i^aio,  president  of  the 
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1103S  to  11038— Continued. 
Seed  of  four  varieties  of  toba^oo  commonly  grown  in  Brazil,  as  follows: 
1103B.     Amerinmofino. 

GrowD  in  the  interior  of  Bahia.    The  original  Btovk  probably  came  from  the 
United  m&tee. 
11036.    Bahiano. 
A  native  variety  grown  in  Babia,  from  which  the  celebrated  Bahia  leaf  is 

11087.     SanlaCrvz. 

A  native  tobacco  grown  in  Rio  Grande  do  Sul.    This  sort  is  highly  esteemed. 
1 1038.     TuTfo. 

Grown  around  Sao  Paulo  for  many  years.     The  variety  is  of  Asiatic  origin. 

11039  to  11119. 

From  Abyssinia,  Africa.     Received  thru  Hon.  Robert  P.  Skinner,  comniiaaioner 

of  the  United  States  to  Abyssinia,  June  3,  1904. 

"A  collection  of  seeds  made  for  Mr.  Skinner,  under  his  direction,  by  M.  EugOne 

Carette  Bouvet,  of  the  Dir^-Daojia,  Vole  de  Djiboati,  C6te  Frangaise  des  Somalia. 

This  collection  repreeente,  in  the  main,  crops  cultivated  by  the  Abyssinians."     (i^hir- 

ehUd). 


11039. 

TniTiciTM  av 

RUH. 

11040. 

HORDEUM  Bp. 

11041. 

H0R1>E[TM  Sp 

1104fl. 

HORUBL-H  sp 

11048. 

11044. 

HORDBUU  sp 

11046. 

Gobs  i"  PI  II M  sp. 

11046. 

GOSHVPIUM  sp. 

1 1047. 

GOSSYPIL'M   sp. 

1104S. 

GoBsvpiuu  sp. 

11049. 

Triticcm  sp. 

11060. 

Triticum  sp 

IIOBI. 

Triticl-m  sp 

11068. 

TRmLUH   sp 

11068. 

Tritici'm  sp 

11054. 

Tritictm  sp 

11066. 

Phaseoli'b  \ 

CLOARIB. 

11066. 

Phaseoli's  ^ 

LIJ-.ARIS. 

11067. 

PirASBOLCS    Vl-LUABIH. 

11068. 

A.MDROPOGON   BORanUM 

11069. 

ANDROPOGOH   SOBflHUM 

11060. 

Anoropooon  sorohum 

11061. 

Androi-ocon  SOROaUM 

11068. 

Andropooon  sorghum 

11068. 

11064. 

AnDROPOOON   BOROHl-H 

11068. 

ANDROPOOON   SORIIHUM 

11066. 

6ORGE0M 

11067. 

ANDROPOIiON   HOUOaUM 

1106B. 

RiL'INCS  Bp. 

11069. 

RiCINtIB  sp. 

11070. 

RtciNtissp. 

11071. 

BiciNPB  ap. 

11073; 

RiCINUB  gp. 

11078. 

EiciNue  sp. 

11074. 

Via.s-A  eiNENflis. 

11076. 

ViGNA   SINENSIS. 

11076. 

ViGNA   SIMEKBIB. 

11077. 

CORIAKDRUU  SATIWU. 

11078. 

COFFKA    sp. 

11079. 

LlSUM    imiTATlBSIUUM. 

11080. 

Ervl'm  i.ens. 

11081. 

Brass  ic A  oleracba. 

iioea. 

ASDROPOGOS      80RGHIT 

11088. 

ANDROPOIiON      SORQHC 

11084. 

AnDROPOGON      SOROHr 

11085. 

ANDROPOUON      SOBOHt* 

11086. 

(Unidentified.) 

I1087. 

TkCGONELLA     FOBSl* 

11089.  (U 

11090.  Vii 

11091.  Vir.NA   BIMENHie. 

11093.  (Unidentified.) 

11083.  GuiKOTiA  c 
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11094. 

Thitici'm  dicoccum 

11096. 

ClCBR   AMWINtM. 

11096. 

Lkpidium  BATIVm. 

11097. 

PlSl'M   BAriVIM. 

11098. 

PHABBOLfS   BARIATt 

11099. 

Triticiii  durih. 

11100. 

Elelbine  C<1BACA.VA 

11101. 

CUMANOBI-H   SATIVU 

IIIOS. 

VlCIA    FABA. 

11103. 

VlClA    FABA. 

11104. 

(Unidentified.) 

11105. 

Kbvl-m  len». 

11106. 

Zea  mavb. 

I    FBtlTBK'ICKB. 


1107. 
1108. 
1109. 

1110.  ClCEK.A 

1111.  Pisru  ep. 
PiHiiH  ep. 

CAKTBAMCt 
HORDEI'M  ep. 

1117.  ErAOROOTIB    AB^'SBIML' 

1118.  EraOROOTU   ARYSSIHIC: 

1119.  Andrupogon  m 


1113. 
1118. 
1114. 
1116. 
1116. 


11120  to  11127. 

From  Santa  Barbara,  Cal. 


Received  thni  Dr.  F.  Francenchi,  June  20,  1904. 


A  collection  of  plants  Cor  exiieriitifnlal  work  carried  on  in  cooperation  with 
Prof.  Haven  Mettklf,  of  the  South  Carolina  Agricultural  Experiment  Station, 
Clemaon,  8.  C. 


11180. 

pASilFLOBA   aiERI'LBA. 

11134. 

P  ANSI  FLORA 

11121. 

PaSSIFLORA    EDIXIB. 

11126. 

Pabsifuira 

11122. 

PaEHI  FLORA    PPORDII. 

11126. 

PASSIF[X>ttA 

11123. 

pAtWIFLIIHA    SrANICATA. 

111S7. 

Tachonia  b 

11128.      PHOE>fIX    DACTYLIFEEA. 


Data. 

r.  H.  A.  Kankin,  of  the  Egyptian  Market 


11129  to  11236. 


11120.       AaROPVttON   TENERUM. 

From  North  nip,  Kingi&Co.,  Minneapolis,  Min 

11130.      AOBQCTIS   ALBA. 

11181.       AnDROPOOON    HAI.EPENB1!!!. 

11132  to  11186.     Andropogon  borqbl'u. 
11132.     Colman. 

11183.  Aifiher. 

11184.  Fblffer. 

11137.  Andropouoh  h 
White. 

11138.  Andr(ip<kjii.v  i 
WTiite, 

11139.  Am-uoxAHTat'M  a 


to  facilitate  the  keeping  of 
Slender  whsat-^ftaB. 

Bedtop. 

Johnson  gtajM. 

Sorghum. 

111S6.     ICarviag  Orange. 

11186.     Oillier. 


Milo. 
8w«et  Temal  grass. 

Diqilized  by  Google 


Oat. 

1H48. 

Gree«  Memntain. 

11149. 

llopelmtn. 

11150. 

Improved  Ameriean. 

11101. 

SiiAo  IVhiU. 

Sngrttr  beet. 
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11129  to  11236— Continued. 

11140.  Ahacrih  rvpogaba.  Peanut. 
SpanM.    Received  March  25,  1904. 

11141,  ARRHENATneitUM  BLATiL-B.  Tall  maadoiT  oat-gross. 
11143.     Atreplex  kehibaccata.  Sajtbusli. 

Received  from  the  California  Experiment  Station. 
11143.     Arrhenathbruh  elatu'b. 

11144   to    11101.       AVENA    SATIVA. 

11144.     Barmer. 
11140.     BuH. 
11146.      (iili/omia  While. 
.     11147.     Dakota  Gray. 
11163  to  11163.     Beta  vilgabis. 
1 1 1S2.     Kleinwanzleben. 

From  Utah  Bugar  Refining  Company,  Lehi,  l.'tah.     {Seed  Lab.  No. 
12846.) 
111B3.     KUinimnzUben, 

From  H.  C.  &  J.  B.  Agnew,  Agnew,  Cal.     (Seed  Lab.  No.  12848.) 
11154. 

From  K.  H.  Morrison,  Fairfield,  Wash.     (Seed  Ub.  No.  i;»07.) 
11108.     Kleinimmleben  .VncftiucA/. 

From  II.  Bennecke  &  Son,  Germany. 
11186. 

From  the  Alma  Sugar  Company,  Alma,  Mich. 
11107. 

From  France. 
Ill  08.     Kleinii-amleboi. 
1 1 1 69.     Mnngel-ivunel. 

1 1 160.  KMnivamltben.     ( Michigan  grown. ) 

From  Pennsylvania  Sugar  Refinery.  ■ 

11161.  Hoemijig'g  Improved  Kleinivanzleben  Speciiit  Elite. 
11162. 

From  Utah  Sugar  Ooinpanv,  I*hi,  Utah.    Crop  of  1901.     (Seed  Lab. 
No.  12756.) 
11163. 
Prom  H.  C.  &  J.  B.  Agnew,  Agnew,  Cal.     (Seed  Lab.  No.  12790.) 
11164.     Andropogo.v  sorubum.  Broom  com. 

TeiineinFe  Effrgreett. 
11166.     Brahsica  napus.  Sape. 

Ihrnrf  Eimx. 

11166.  Bromi's  iKBRHia.  Smooth  brome-^a«s. 

11167.  Brohub  UNIOL01DB8,  Reacue  ^asa. 
From  J,  M.  Thorbum  4  Co,,  36  Cortlandt  street,  New  York,  N.  Y. 

11168.  CBABTOcnLOA  iTALicA.  Oenuan  millet. 

11169.  Capriola  DACTYIA>N.  Bermuda  gTBOB. 

11170.  CicER  ABiOTiNDJi.  OMok-pea. 
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11129  to  11236— Continued. 

11171.     Dactylis  <i 

11173.  KUCIILABNA 

11178.     Fagopyrlm 

11174.  FemiCA  el. 
11178.     Fbsti'C: 

11176.  Fbotuca  n 

11177.  Fbstuca 

11178.  Fbotica 

11179.  Glycine 
EaTlij  Black. 

11180.  Glycikk 
YeUow. 

11181  to  11186. 
11181. 
11182. 
11 IBS. 
11184. 
11186. 


Orchard  ^naa. 

Teoainte. 

Buckwheat. 

Tail  fe«cu«. 

YariouB-laafed  fescua. 

Sh«ep'B  f«acus. 

Hesdow  f««GU«. 

Ked  fescue. 

Boybtajx. 

Sojr  bean. 


GiesYPiwM 
MU  Afifi.  (Plant  Breeding  No.  56.) 
Jannmrilrh.  (Plant  Btvedit^  No.  63.) 
Ashmimi.  (Plant  Breeding  I4o.  60. ) 
Mil  AJifi.  ( Plant  Breeding  No.  55. ) 
^*Ani«ni.  (Plant  Breeding  No.  62.) 
11186.  AiAtnun!.  (Plant  Breeding  No.  61.)  , 
11187  to  11190.    GoaaypitTif  ep. 


11187.     (No  label.) 
'        11188.     King. 

11191.  Helianthcr  ANNVUe. 
Received  from  the  Division  of  Chemistry 

11192.  HoRnEDH    VULUABB. 

Manchirian.    From  the  Minnesota  Agricultural  Kxperi 


11189.  Riven. 

11190.  Cplnnd. 


al901. 


No.  1 


i-) 


It  Station.   (Mian. 


11193.  HoRDBt-M    VITLAARE.  Bocll 

TermtfKt  ttlnter.     From  the  TennesHee  Agricultural  Kxperiuient  (Station. 

11194.  Latbvbus  stipilabub. 
11196.     Latbyruh  AZUREra. 

11106.  LaTHVRL'S  ('OCCINBCS. 

11107.  LaTBVRIIS   MATIVU8. 

11108.  Lathvbls  HATivtrs. 
Received  from  C.  C.  Morse  A  Co.,  i^nta  Clara,  Cal. 

11109.  LaTHVRUS  BAT1V18. 

From  Agricultural  Experiment  Station,  Berkeley,  ( 


Bitter  vetch. 
Bitter  vetch. 


Bitter  vetch. 


11200.      LaTHVRLM  TiNGITANlK. 

From  C.  C.  Morse  &  Co.,  Pacta  Clara,  Cal. 

11301.  Lebpedkza  striata, 

11302.  LOLIIM     ITALia-Jt. 

11303.  LoLii-H 
11204.     I.im-H(-o: 
7217— No.  87—07— 


Tangier  acarlet  pea. 

Japan  clover. 

Italian  lye-grose. 

Perennial  rye-^raai. 

Bird'a-foot  trefoil. 
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11208. 
11207. 

11208.  Mbdccaoo  1) 

11209.  MedicaqoS: 


11210.  MBDtCAUO  NATIVA. 

11211.  Medicauo  sativa. 
TSiTkalan.     From  Henry  Nuiigeawir  4  (^o.,  New  York,  N.  Y, 

11212.  MELiuyrus  alba. 

11213.  MUCUNA    UTILIS, 

11214.  Pennihetum  TY>'iii)ii)Kir.ti. 

11215.  pHLBtTH    PRATENaB. 

11216.  PlBIU   AKVBNSS. 

11s17.    poa  pkatenhis. 

Sbcalb  cereals 


Blue  lupine. 

Blue  lupine. 

Tellow  lupine. 

Bur  clover. 

Alfalfa. 

Alfalfa. 

Alfalfa. 


Swe«t,  or  Bokliara,  clover. 

Velvet  bean. 

Fearl  millet. 

Timothjr. 

Oanada  field  pea. 

!Eeiitiick7  lilue^aaa. 

Bye. 

B,ye. 


11318. 
11S19. 

Winter. 
11280.     Chaetochi 
11331.    Trifolit'h 

.,  From  C.  C.^ Morse  &  Co,,  Santa  Clara,  Cal. 
11833.     Tbifouith  nvBBiDciN. 
11338.    Tbipouum 
11384.    Tripolium 
11386.    Trifolium  repens. 
11386  to  11329.     Triticiim 

11886.  Zimmerman.  11838.     Pre«ton  (Spring). 

1 1887.  BudapeU.  1 1889.      Tariey. 

From  the  Agricultural  Experiment  Station,  MaiihattSJi,  Kane. 
11830. 


HnoKarian  grass. 
Bersesm. 

Alsika. 

Crimson  clover. 

B«(l  clover. 

White  clover. 

Wheat. 


11881.       ViCIA  FlILGKKS. 

Scarlet  vetch. 

11838.       ViCIA  NAKBONNENaiS. 

Narhonne  vetch. 

11388.       Vl(IA8AT[VA. 

Common  vetch. 

11384.       VlClA  V[[.LOSA. 

Hairy  vetch. 

11385.       ViCIA  VILLOSA. 

Hairy  vetch. 

Inoculated  April  16,  1904. 

11388.      VHINA  WNENSCS. 

Cowpea. 

Warren.      From    Professor    Sewm 
Fayetteville,  Ark. 

an,    A)criculliiral 

Experiment    .Station, 

11237  to  11251.     Beta  VtiixsAKio.  Sugar  beet. 

Se^d  from  1903  crop  remaining  on  hand  July  1,  1604,  after  the  dlBtribntion  made 
by  Mr.  J.  E.  W.  Tracy.     Previous  distribution  reconleil  under  these  numlwrs. 
11837.     KMmvanzleben. 
From   Kleiii   Wanzleben   Sugar   Comjmiiy,    Klein    Wanzlelien,    (ierniany. 


(Tracy's  No.  1 
11338.     Sc}irn}>er'ii  SpedaliUit. 
From  G.  Schreiber  k  Song,  Nordhauven,  < 


many.     (Tracy's  So.  12864.) 

r-ilzcdoyGoOglC 


DECEMBER,  1903,  TO   DECEMBER,  1905.  t 

11237  to  11251  -Cuntiniicd. 

11339.     From  I,ehi  Sugar  Company,  Lehi,  Utah.     (Tracy's  No.  1285«.) 
11240.     Elite  Klemiranzielieri. 
From  the  I'^ipire  Sugar  Company,  Lyons,  N.  Y. 
Brothers,  Quedlinburg,  Germany.     (Tracy's  No, 
11S41.     ATfemiMiu/rfMTi. 
From   the   f^pire  Sugar  Company,  Lyons.  N.  Y.     Originally  from  Kuhii 
&  Co.,  Kaarden,  Elolland.     (Tracy's  No.  1*2868.  | 
11242.     KUiniraTulelieii. 
From  the  Empire  Sugar  Com|«ny,  Lyons,  N.  Y.     ()rigiuftlly  from  F.  Heine, 
Hadmereleben,  Germany.     (Tracy's  No,  12869.) 

11S4S.      Ktfl„w<in!lrb€n. 
From  the  American  Beet  Sugar  Company,  Grand  Island,  Nebr.     (Tracy's 
No.  12860.) 
11244.     Kteintamzieben. 
From  the  Sanilac   Sugar  Refining  Company,  Croswell,  Mioli.     Ort)^nal1y 
from  Orro  Hoeming,  Eieleben,  Germany.     (Tracy's  No.  128«2. ) 
11240.     KUinicamlebm. 
From  the  Sanilac  Sugar  BeHning  Company,  ("roswell,  Mich.    Originally 
/rom  Henry  Mette,  Quedlinburg,  Germany.     (Tracy's  No,  12863,) 

11246.  Jaeruvh  Vidru: 

From  the  Sanilac  Sugar  Kefining  Company,  Croswell,  Mich.    Originally 
from  Gustav  JaenRch,  Aschereleben,  Germany.     (Tracy'B  No.  12884.) 

11247.  Kiiaacr'g  Mangold. 

From  the  Sanilac  Sugar  Refining  Company,  Croswell,  Mich,     Originally 
from  M.  Knauer,  Grobera,  Germany.     (Tracy's  No.  12766. ) 

11248.  AderKladl. 

From  the  Sanilac  Sugar  Reining  Company,  Croswell.  Mich.    Originally 
from  M.  Knauer,  Grobers,  Germany.     (Tracy's  No,  12866. ) 

11249.  KleitamniUbtn. 

From  the  Menominee  River  Sugar  Refining  Company,  Menominee,  Mich. 

Originally  from  the  Klein  Wanzleben  Sugar  Factory,  Klein  Waniileben, 

Germany.     (Tracy's  No.  12867.) 
11900.    EliU  KkiuwaiizteUn.  * 

From  the  Menominee  River  Sugar  Refining  Company,  Menominee,  Mich. 

Originally  from  Otto  Bnienstedt,  Schladenani-Hartz,  Germany.     (Tracy's 

No.  12868.) 

11201.  Elite  KUinutimUWn. 

From   Menominee    River    8uj«r   Refining   Company,    Menominee,    Mich. 
Originally  from  C.  Braane,  Biendorf,  Germany.     (Tracy's  No.  12869.) 

112S2  to  11258. 

t  the 

11202.  JUOLAKM  CALIFOHNICA   X  QuEKCrs  (7). 

Presented  by  Mr.  S.  M.  Desher,  Garden  Grove,  Cul. 
"  This  is  one  of  a  number  of  tribes  from  a  planting  made  for  grafting  strH.-k 
al>ont  two  years  ago."     (Dorself. ) 

11203.  JniLANs  MORA.  Black  walnut. 
Nuts  from  Mr.  Ewing  D.  Johnson's  farm,  near  Rockbridge,  southeast  of 

Columbia,  Mo. 

11364.     HicoKiA  sp.  Hickory. 

Small   hickory  nuts  from  Mr.  Fwing  D.  .lohmnin's  farm,  near  Rockhriilge, 
southeast  of  Columbia,  Mo.     Secured  in  February,  IIMM. 
1130S.     AMvoiiALrH  hyb.  Peach  almond. 

Seeds  from  G.  W.  H.  fruit  ranch.     Received  October  22,  1903. 
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112S2-to  11258— CoDtinued. 

11306.     HicoRiA  up.  Hickor;. 

Large  hickory  nute  froui  Wolfekill   Kanch,  Yolo  County,  Cal     IteceJved 
Otober  10.  1903. 
11867.    JuoLANS  ciKERBA.  Buttcriiut. 

Nute  from  Wolfekill  Ranch,  Yolo  County,  Cal.     Received  Octol)er  25,  1903. 

11266.  CeiiKi-s  LiBAM.  Cedar  of  Iieb&noii. 
Keeii  fnun  an  aveDU(^  of  trt*e  near  Paaadena,  Cal.    Prveented  by  Mr.  V.  R. 

Lukine,  Pamilcna,  (^1. 

11259  to  11262. 

From   Hacienda  "Iji  Trinidad,"  Arcelia,  (iuerreri),  Mexici).     Preeented  by 
Mr.  Federico  Chisolui.     Keceived  June  24,  1904. 
A  ei>llection  of  uiiidentifieil  Mexiuaii  bulbs. 

11263.     GossYPiuM  HERBACEUM.  Cotton. 

From  Valetla,  Malta.  Presented  by  l>r.  Giovanni  Borg.  Received  June  20.  IIKH. 
yf<Ule»e.  "See<l  of  the  old  Maltese  cotton,  which,  according  to  Doclor  iton;,  has 
been  cultivated  in  Malta  eince  the  times  of  the  Plioeniciani<,  three  thousand  years 
ago.  This  is  an  early-ripening  sort,  maturing  its  bolls  in  August  or  September.  It 
is  a  very  hardy  sort,  of  low  habit,  and  tloweraand  sels  with  bolls  when  quite  young. 
Uot-tor  Borg  says  it  should  be  sown  rather  thick  and  that  it  is  a  very  prodnctive 
sort.  The  fil>er  is  rather  short,  altho  very  strong  and  elastic.  IiitniiJuced  as  of 
possible  use  in  the  experiments  against  the  boll  weevil  liecause  of  its  early-ripening 
habit."     (Fairehild.) 

11264  to  11268. 

From  Geneva,  Idaho.     Receive<1  thm  Mr.  F.  V>'.  Boehine.  June  23.  1904. 
A  collection  of  graine  adapteil  to  high  altitu<1es,  as  follows; 

11264.  HoRDBUM  vuLii.tRB.  Bailey. 
Beard  lefs. 

11265.  HcAdb<!m  vi'LQAKK.  Barley. 
BeardleK^and  liull-les?. 

11366.    Thitkdm  vuuiAHU.  Wlieat. 

Spring  wheat. 

11267.  LtNU.M  raiTATibxiMi'H.  Flax. 
11968.    Sbcali!  I'B&BALi^  Bye. 

Spring  rye. 

11269.    Hyphaene  cuinita.  Dontn  palm. 

From  L'pper  F.gypt.     Received  thru  Mr.  T.  H.  Kearney,  June  15,  1904. 

"Botauically  this  is  one  of  the  most  interei'ting  palms  in  the  world,  as,  unlike  almost 

all  others,  it  has  a  branching  st^'m.    It  is  suited  to  a  frostliess  and  exceptionally  dry 

region  and  may  succeed  in  the  warmest  and  driest  portions  of  this  countrj'.    The 

fruits,  whicli  are  pnxluced  in  large  clusters,  are  used  for  food  by  the  poorer  claaaee, 

the  part  eaten  being  the  fibrous,  mealy  husk,  which  tasto" ■'•' —  '" ' 

bread,  and  for  (hiw  reason  is  called  tne  "gingerbread  t 
calleil  "coca"  isalwmade  from  this  fibrons  husk  and  ' 
Ix'ftutilully  polislit-d  fruits  of  this  palm."     (Kramei/.) 

11270  to  11274. 

ink  N.  Meyer  to  Mr.  <:.  W.  Oil 

Seeds  uf  five  wild  Mexican  plants,  mostly  uiiiden tilted. 
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UTV  UHeu  lor  luou  uy  uic  poorer  vtoBoaa, 

<k,  which  tastes  something  like  giuf^r- 
gingerbread  tree"  of  I'kypt.  A  dnnk 
ID  liusk  and  the  laTKe,  yellowish  brown. 
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11275.  Medicaoo  satita. 
From  Chicago,  III.     He(«ive(l  tlim  tliiiAII>ert  DirkinNtn 

(Ordered  by  sample  "Cabin.") 

11276.  Trifolium  rbpens. 
From  Chtcflgo,  III.     Received  thra  the  Albert  Dickinson 

(Ordered  by  sample  "Boil.") 

11277  to  11341.     Phoenix  dacttlifera. 

From  Orlfaoflville,  Aijteria.     Keceived 
Sixty-five  date  palme.  all  Erom  the  Mzab 


Comgiaiiy,  Juiit' 2H,  liMM. 


White  clover. 

Company,  June  28, 1904. 


11377. 

Degiet  Noor. 

11378. 

DtgUt  Noor. 

11879. 

DfgUt  Xoor. 

iiaso. 

khare. 

11381. 

Rkart. 

11989. 

Rhan. 

11383. 

llamruya. 

11384. 

Ilamraya. 

11886. 

sloTnTnyfi^ 

11886. 

Txdala. 

11887. 

TailcUa. 

11888. 

Tadala. 

11889. 

■nidala. 

11890. 

Taiiala. 

11391. 

Tadala. 

11898. 

Tadala.   ' 

11898. 

Tadalii  (?), 

11394. 

Bflit  Kebala. 

1139S. 

Jient  Kebala. 

11396. 

Bm  Kebala. 

11397. 

Jknt  Kebala. 

11398. 

Bmt  Kfbula. 

11899. 

Bmt  Kelmla. 

11800. 

Bm  Kebala. 

11801. 

Bent  Kebala. 

11808. 

A'Ooihet. 

11803. 

A'Oothil. 

11304. 

A'Oonhet. 

1180S. 

A«6n. 

11S06. 

Kuba. 

11807. 

KKba. 

11308. 

Kerboogh. 

11809. 

Kerbooth. 

BA. 

Date. 

^ahia  l>ei 

1  KasBem,  Jnly  5,  I9U4. 

IISIO. 

Kerboo,!.. 

11311. 

nerboonh. 

11313. 

Tafaitwn. 

11313. 

Tafazivemi. 

11314. 

Tafan.:ef>. 

1131S. 

11316. 

T>mjooheTt. 

11S17. 

Timjoii)terl. 

11318. 

Timjooherl. 

11S19. 

Timjuohert. 

11390. 

TimjooheH. 

11381. 

Timjo(Aeri. 

11333. 

Timjoohert. 

11383. 

Timjoohert. 

11384. 

11386. 

Tlmjooltert. 

11396. 

Tamzooltarl. 

H397. 

Taimooharl. 

11338. 

Taoorarhet. 

11339. 

IhixirarM. 

11380. 

Ttioorarhri. 

11331. 

IjOitrni. 

11388. 

Tattxa'oot. 

11333. 

T\iieza'ool. 

11834. 

Tauza'ool. 

1133S. 

Toqjat. 

11336. 

Toojal. 

11337. 

Ihqjnl. 

11338. 

Seliaa  U^mJ. 

118S9. 

Sebaa  iMomf. 

11840. 

(So  label.) 

11341. 

T/anga'al. 

11342.    Nepheuuh  litchi. 

From  Trinidad,  British  West  Indies.     ReceiviNl  July  2,  1 
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11343.  GOSSYPIUH    BABBADEN»K.  CottOn 

From  Valetta,  Malta.     Prewnt&l  by  Ur.  (iiovauui  Bor^.     Eet^eived  July  5,  IHIM. 
"An  EgvptJan  variety  whk'li   Doctor  Eon;  has  been   Iryin^  to  improve  mi  the 
ielaad  of   Malta,     Introduced   for   the   experiments   in  connection  witli   the   boll 
weevil."     {fbirckUd.) 

11344.  ViGNA  SINENSIS.  Cowpoa. 

From  West  Bnmcb,  Mich.     Received  thru  Edw.  E.  Evans  Seed  Companv,  Julv 
8,  1904. 
Michigan  Favorite,     gaid  hy  Mr.  Kvans  Ui  l)e  the  earlieet  sort  known;  rlpenn  aetsi 
every  year  in  Michiuan. 

11345  to  11353. 

From  Guerrero,  Mexico.     Keceived  thru  Mr.  Federiii)  Chifiohn,  July  9,  1904. 
Native  Mexican  Ixilbfi,  not  identified. 


11354.      COFFEA  ,sp. 

From   Abyeainia,   Africa.     PreBented  !iy  Hon.   Robert  P.    Hkinner,    Aiiierican 
cousul-jjeneral  al  MarKeille,  France.     Rei^ived  July  11,  1904. 
Ilarrar.     Probably  a  wild  variety  from  AbyBsinia. 

11355  to  11368.     Beta  vuuiaris.  Sugar  beet. 


113SS.     SckTeiber'K  SperialiUU. 
From  the  Menominee  Sugar  Refining  Company,  Menominee.  Mich.     Orig- 
inally from  U.  Schreiwr  &,  Sons,  Nordhausen,  Cennanv,     (Tracy's  No. 
1Z870.) 

113Se.     Klei>iimnzM>eii. 

From  H,  C.  &  3.  B.  Agnew,  .\gnew,  Cal.     (Tracy's  No.  12871.) 
1 1387.     Kleimmnzlfhen. ' 

From  Metz  4  Co.,  Streglitz,  near  Berlin,  (lermany. 
11808.     From  M.  Knauer,  Grobers,  Germany.     Markitl  7300. 
llSfi9.     From  M.  Knauer,  tiroiwrs,  Germany.     Marked  7301. 

1 1360.  Ktdnii'uiizUbeii. 
Fnun  Carl  Schobert  &  Co. 

11361.  Elite  Kleintairideben. 

From  G.  Schreiber  &  Sons,  Nordbausen,  Germany. 

1 1362.  KleimcanzUben. 
Purcbascil  in  1902  for  the  CoiigreH- 

11363.  Kleina.-amUhen. 

From  K.  H,  Morrison,  Fairfield,  Wash.     (Tracy'K  No.  12AW.) 

1 1 364.  KUinwatnleben, 

From  CO.  Morse  &  Co.,  Santa  Clara,  Cal.     (Tracy'w  No.  12S61.) 

11365.  (Tracy's  No.  12844.)  11367.     (Tracy's  No.  12«49.) 

11366.  (Tracy's  No.  12«47.)  11368.     (Tracy's  No.  12860.) 
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11369.    Mangifeba  indica.  Mango. 

Frtnu  the  (.iavemment  Butaaic  tiardens,  Sehaninpur,  India.     Presented  by  Mr, 
Kobert  Anderwn,  Lanadowne,  Pa.,  for  propagation.     Received  Pebrnary  25, 

Biida  of  f  he  Lanffrii  mango. 

11370  and  11371. 

Seel  on  hand  July  1,  190*,  numbered  for  convenience  of  recording  diatribution, 

11S70.        VlQMA    HINKNHCM.  COwpea. 

Irtm.     From  Mr.  T.  S.  Williamx,  Monetta,  S.  0. 
11371.     Akdropogom  luiROHi^H.  Sorg-hum. 

Early  Ambfr.     From  Mr.  Seth  Kenney,  Morristown,  Minn. 

11372  to  11477.     Vms  sp.  Qrape. 

From  Thomery,  France.     Rece 

Nilex,  Oal. 

11S72.  RupeiUriii  itaHin. 

11373.  Riparui  (Imnd  Olabre  X  Ararn'm-Iiui 

11374.  Pinal  X  RujieMrif  130Ji. 

1 1376.  liupettrit  de  Saitlx  81-i. 
11876.  MouTvedre  X  RH-patriii  isoe. 

11377.  Riparia  Pmuee. 

11378.  Riipfjtfrtg  X  Berlanditri  S01-S7-ISt. 

11379.  Montiada  X  Riparia  I88O4. 
11880.  Mtmlicolit  X  Riparia  18815- 
11381.  ChoMrlaii  X  Brrlandieri  4I  B- 
11383.  (.iibemet  X  Ruprarix  Gamin  S.I  A. 

11383.  Bouritqiiou  X  Riipflrif  4-10'!. 

11384.  Mimlirolii  X  Ripnriii  18808. 

11385.  Rupatrin  X  Berlandim  301  A. 

11386.  Ripariii  X  Ru/xMrij'-Aram'yn-Jiw'rfr  gl 

11387.  Riparia  X  Berlimdieri  161-49. 

11388.  Riparia  X  RajKxlrvi  SS06. 

11889.  Viola. 

11890.  Bovritquoa  X  Rupe»tris  3907 . 

11891.  Berlandieri  X  Riparia  4^0  A. 

11892.  Kupeiilria  X  Bfrlandirrl  iil9  A. 
11898.  Bonritquoii  X  Rnpeilri*  109-4- 
11804.  BonriiquiM  X  Rnpnirit  4308. 
11896.  Viala  X  Riparia. 

11396.  Bfrlandieri  X  Riparia  4S0  B. 

11397.  Rnptttri*  X  Riparia  161.5. 
11308.  Riparia  da  Colorado. 
11300.  Riparia  X  Riipairin  lOI-U- 

11400.  Berlandieri  X  Ripana  S3  E.  M. 

11401.  Ruf-fMrir  X  Riparia  108-lii. 
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11372  to  11477— Continued. 


11403. 
11408. 
11404. 
11406. 
11406. 
11407. 
11408. 
The  following 
11409. 
11410. 
11411. 
11412. 
11413. 
11414. 


li<-rl<n,'lieTi  Iai/om  A'».  9. 

Aticanl^  limin-het  X  litparia  14!  A. 

Aromvii  X  Riipfglrif  Gaiaim  0. 

Aeaii-aliii-Calkolii  X  Riparin-Hupfiiru  564^5. 

Berlanditri  Xo.  I. 

Iterlandieri  No.  S. 

Berlandieri  X  Riparia  tsr-ll. 

vines  were  received  at  Niles,  April  1 

Ci/rdifolia  X  Ripar!<i  l^-l  (/). 

Ruprilrii  X  Cinerea. 

Rupemrin  X  Cordi/nlia  107-11. 

Rupeetris  X  Hybrid  Azemar  415. 

York  X  Rvpe*tri*  Gamiii  WJ. 

York  X  RupeMri*  Oaazin  SU. 


,  1904: 


Tlie  following  ruttinga  w 


e<l  at  KH«^,  Manh  22,  HKM: 


11415.  Pinot  X  RnpettTin  isnr,. 

1 1416.  Rupetlfk  fHhrlln. 

11417.  Ripariii  X  Hiiiienlrin-Arumim-JniyeT  SOI. 

11418.  Riparia  X  Btriandier!  J6I-4!'. 

11419.  Mtmlicola  X  RIparin  18804. 

11420.  Chamvlai  X  RupemriK  901. 
11431.  Columbaud -X  RIparin  S.-Mi. 

11433.  Riparia  (Irand  fll/ibre  X  Aramim-RupeiaT 

11433.  Rnpalrig  X  RiiKtria  1615. 

11434.  I'inol  Bouncliel  X  Ripariii  .1001. 

11435.  Riipeslrif  X  P'lH  Bou$cliet-Jiiegfr  504- 

11426.  Berlandieri  X  fi'>Mria  S4  E.  if. 

11427.  .Woiiroedre  X  RiqieMTU  ISOJ. 
11438.  Berlnndkri  X  Riparia  S;l  E.  M. 

11428.  Jierlanditri  X  Riparia  4^  A. 

11430.  RoiiriiuftLou  X  R'lpeidiiii  60S. 

11431.  Berlandieri  X  Riparia  4^0  B. 

11432.  Riparia  X  Cordifolia-RupeiUriii  100-8. 

11433.  Titterand. 

11434.  Riparia  Pramv. 
11486.  .Vonticola  X  Riparia  ISSIS. 

11436.  Qitieniet  X  Rupeslrii  Gamin  S.I  A. 

11437.  Riparia  X  Rupeilris  .iSi>6. 

11438.  Riparia  Mariineau. 
11430.  Riparia  X  Riipeitrit  Ramon. 

11440.  RnpeKlrit  Marlin. 

11441.  Aramon  X  Riparia  143  A. 

11442.  Riparia  X  RupatriM  101-14. 

11443.  fiupesfrw  X  Beriandierl  SOI  A. 


^d  by  Google 


DECEMBEB,  1903,  TO  DEC£MBEB,  1905.  57 

11372  to  11477- Continued. 

11444.  fiirignane  X  Itupatru  6O4. 

11445.  Rupemru  X  Riparia  108-16. 

11446.  Rupalrit  de  Srmu  SIS. 

11447.  Aativalu-Calicolu  X  Riparia-Ruptttrit  S5+-6. 

11448.  Monticola  X  Rip<a-i)i  ISSOS. 
11440.  Aramon  X  Rapeslrit  Ganzin  S. 
11460.  Beriandieri  No.  S. 

114B1.  Bcrlandien  X  Riparia  167-11. 

11462.  Berbmdieri  LafoiU  No.  9. 

11463.  Riparia  X  Rup€ilri»  101. 
11484.  Carignam  X  Riipettrit  501. 
114SK.  Rupettri*  X  Berlanditri  S01-S7~ISg. 

11466.  Riparia  X  Rupe^riK  .i.i09. 

11467.  Ripariii  X  Rapatri*  dr.  Jatger. 
11408.      Itnia  X  Riparia. 

1 1469.     Rup€Slri»  Mgmuii. 

11460.  (rni<Ientified.) 

The  following  cutfftgB  were  receiveil  at  Niles,  April  11,  1904: 

11461.  Boariuqwa  X  Rupalrit  109-4. 

11463.  Bouri»qaoii  X  Rupatri*  SOS. 

11468.  Carlgnane  X  Rapnlri»S04. 

11464.  RnpeMTi»  X  Cordi/oHa  107-11. 

1 1468.  Rupiatri*  X  Hybrid  Azemar  SIS. 

11466.  Alicanl^  Bmuchet  X  Cordi/olitx  US  B. 

11467.  Aatlii-alij-RupfglTit  X  Riparia  eS7. 

11468.  (hrdifolia  X  Rupatrit. 

1 1469.  fiupettm  X  BerUmditri  301  B. 

11470.  Bmn*quoti  X  Ruptttrig  4306. 

11471.  Bourwijiww  X  Rupadrit  430S. 

1 1473.  CarignaM  X  Riipettrit  501. 

11475.  CalicoUi  X  Aalivedi*  IS306. 

11474.  yori  X  Aup£«£m  (3annn. 

11476.  (Unidentified.) 

11476.  ViaeTea-Rv.pairiii  X  R\jnriatt9. 

11477.  (Unidentified.) 

11478.  Garcinia  morella.  Oamboge. 

Fmm  Caetletcm  Gardens,  Jsmaiia.     Received  July  18,  1904. 

11479.  Lespedeza  btkiata.  Japan  clover. 

From  AngOBta,  Ga.    Received  thru  the  N.  L.  Willet  Drug  Goniputy,  July  19, 1904. 

11480.  EucHiAENA  MEXiCANA.  Tsosiiite, 

From  Richmond,  Va.     Receive-I  thru  T.  W.  Wood  A  Sons.  July  20,  1904. 
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11481.  LoLiuM  PGKENNE.  Zhigllsh  ryo-grass. 

From  New  York,  K,  Y.     Rwfiviil  tliru  Henry  Nu(ifienwr  A  Oo,,  July  21),  1904. 

11482.  Fbstuca  I'RATENRiM.  Meadow  fescue. 
From  New  York,  X.  Y.     Received  thru  Ilenrj'  NnnKeseer  &  Co.,  July  20,  1B04. 

11483  and  11484. 


11485  to  11489.  Phoemx  i 

Froiu  Fayiim,  Epiypt.     Heteived  thni  Mr.ll.  A,  Kankin,  July  26,  1904. 
11495.     Saydfi.  11468.     Frakhff. 

11486.     Gaggar.  11489.     Sfiydy  { male) 

11467.     Sullany. 

"  These  date  ottahoota  were  wrapt  in  pahii  liber  [lif)  and  held  in  place  by 
corda.  They  were  rather  dry.  but  in  ^neral  in  fairly  good  condition.  Mortof 
theoftehootH  were  small,  soine  not  wei|chin);overlO  puundxand  only  some  half 
do/en  weighing  over  50  wmiidH.  However,  conaidering  the  inaceessibility  of 
the  region,  we  ought  to  be  glad  to  get  almost  any  kind  ufWi  offahout  that  will 
grow,  1  noticed  that  tlie  variety .^ii/i^A  has  a  large  numbcrof  email  of&ihootfl 
attached  to  the  aideti  of  those  sent,  altho,  as  I  stated  above,  tiie  oflahoota 
are  only  of  medium  size,  averaging  probably  30  to  40  pounds  in  weight.  The 
eolleotion  of  Fraakhee  couaistea  ot  one  very  large  offshoot  and  three  very  fniall 
one)>.  The  very  large  offshoot  showed  a  remarkable  peculiarity  in  that  the 
palm  fiber,  or  'lif,'  was  still  intact,  forming  a  cardboard-like  tiaeue,  esiteciaily 
on  the  right-hand  border.  If  this  jwculiarity  of  the  inten>etiolar  sheets  of 
tiber  appearx  constant,  thia  variety  will  have  a  very  clear  distinguiahing  mark." 
{Smn^e.) 

11490.       VlTIS   KHCMBIFOLIA.  Gh^pO. 


11491.     ViTiR  ooxoTi-ODBS.  Grape. 


11492.     V1TI8  sp.  Orape. 

From  Mexico.     Received  thni  Dr,  J.   N.  Rose,  of  the  United  Staten  National 
Museum,  in  1902,     (liose  No-  28(i.) 


11493.     ViTis  8p. 


11494.  Phlfx'm  I'RATENSE.  Tuuothy. 

Fn)m  Toleilo,  Ohio.     Ret^ivetl  thni  W.  D.  Morehonwe  A  Co.,  July  2fi,  1904, 

11495.  Panicl'M  miliaceum.  Broom-com  millet. 

From  Cincinnati,  Ohio.     Reeeivnl  thru  J.  M.  MeCuUough's  Soiib,  July  27,  IWM. 
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11496.  Chaetociiloa  italica.  Gterman  millet. 

From  Chicm^o,  HI.     I{e<*iv«l  thra  thf  An>ert  D»-kiiiHi)ii Company,  July  27,  li»4. 
■' Pellet"  wamiile. 

11497.  NicoTiANA  TABACUM.  Tobacco. 


"  Seed  of  the  famone  CavaU  tobacco,  which  forms  one  of  the  most  important 
elementa  used  in  the  blending  of  the  cigarett«  filler  of  the  famous  Kgyptian  cisar- 
ettes.  According  to  Mr.  Pantotidee's  letter  of  June  18,  1904,  this  seed  v/tof  sent  him 
by  the  governor  ol  Cavala  and  is  no  doubt  authentic  ajid  of  first  quality.  Mr.  Pan- 
lelides  fiirthor  remarks  that  the  cultivation  and  harvcBting  of  the  Cavala  tobacco 
require  great  experience.  From  the  same  plant  one  can  pick  leaves  of  a  value  of 
only  0.50  of  a  franc  per  kilogram  and  of  a  value  of  15  to  20  francs  a  kilogram.  The 
lance-shaped  leaves  found  at  the  summit  of  the  plant  have  a  very  fine  aroma,  and  it 
is  for  this  fine  aroma  that  such  high  prices  are  paid.  If  during  the  procetisof  pick- 
ing the  terminal  bud  is  injured,  the  line  aroma  of  the  leaves  ia  lost  and  the  leaves 
lose  their  value.  The  procefees  of  drying  and  fermentation  are  those  which  give  to 
the  leaves  their  fine  color  and  excellent  flavor.  The  Ottoman  B/igiii  pays  from  one 
to  two  thousand  franca  monthly  salary  U>  good  clarifiera  (ciarificateura)  and  250  to 
300  franca  a  month  to  good  cultivators.  In  bis  country  Mr.  Pantelidee  saya  theseed 
is  sown  in  January,  transplanted  during  February  to  a  plai'e  protected  from  the  cold, 
and  in  March  transplanted  again  to  permanent  locations.  Each  plant  is  set  out  a 
meter  each  way  from  its  neighbors.  The  best  soil  for  the  culture  of  this  tolMcco  is 
said  to  l>e  a  red  one  mixt  with  atones  of  iron  pyrites,  and  the  l)e8t  locations  are 
those  on  the  .eastern  slopes  of  hills."     {Fnirchild.) 

11498.     NicoTiANA  TABACUM.  Tobacco. 


lU^diaio  tobacco  seeti,  the  variety  from  which  the  celcl>rafe<l  Ttahiii  leaf  is  made. 

11499.  I*RUNUS  viROiNiANA.  ChokecheiTy. 

"From  Arilen,  near  Dakota-Montana  line.   Prenenteil  by  Prof,  J.  W.  Blankinship, 

of  the  Montana  Agricultural  Experiment  Hlation,  Bozemau,  Mont.     Rei^eiveil 

August  1,  1904. 

"  Seeds  of  a  free-flowering  shrubbyspeciesofchokecherry  which  iaperfectljr  hardy 

when  the  tlierriiomeler  drops  to  — 30°  F.  In  winter.     From  tlie  description  given  by 

Professor  Rlankinship  this  must  be  a  very  ahowy  plant  in  spring.     The  lilack  fruits 

are  used  for  jam  or  'cherry  butter'  making."     (Pnirrliild.) 

"A  beautiful  flowering  tree,  about  2.'j  feet  high."      (lllankimiliip. ) 

11500.  Pruniis  VIROINIANA.  Chokecheny. 


"Seeds  of  a  large,  red-fruited  variety,  whose  fruits  are  ronsUlered  bett*'r  than  the 
black.  J,arge  guantities  of  cherry  butter  are  made  in  Montana,  and  thiH  variety  has 
poasihilitiea  for  the  breeder."     {Fairrhild.) 

11501.  Garcinia  indica. 

,  J.  II,  Hart,  }fli|)erintendent 

11502.  GosSTPiuM  up.  Cotton. 
From  San  Luis  Sovatlan,  .lalisco,  Mexico.     Received  thru  Seflor  Hilario  Cuevaa, 

Jnly  21,  1904. 
Cotton  harvested  in  June  from  trees  planted  in  l^pteinl>er  prf  t%<liiig  at  an  altitude 
of  1,630  meters  above  the  level  of  the  sea.     Sent  at  tlie  requettt  of  Mr.  L.  II.  Dewey. 
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11503.  MuoTTNA  UTiLis.  Volvet  b«au. 

From  Clannna,  Fla.     Ret^ived  thni  Mr.  H.  Memlahn,  AiigUHtS,  1904. 

11504.  CoFFEA  Hp.  CoCfoe. 
From  Abveainia.     Received'  thru  Hon.  Robert  P.  Skinner,  United  Ktatee  consal- 

general'at  Marseille,  France,  July  22,  1904. 
Wild  Harrar  coffee. 

11505  to  11531. 

From  London,  England.    Received  thru  Janiea  Veitch  &  Sons  (Limited),  April, 
1904. 
A  collection  of  plants,  atf  follows: 

II606.       BUBUS   AU8TIULI8. 
11606.       RUHUS  BlFIARtrS. 

11807.  Rl-bits 

11608.  RuBi-H 

11608.  RuBitH  f 

11610.  Ri-B' 

11611.  Rib 
11613.     RuBua  E 

11813.  RuBUe  L 

11814.  RuBus  0 
Neninan's  Tliomlfsi. 

11616.       RUBVS   NIOHOBACX^rB. 

11616.     RuBus  hjb. 

Th€  Mahdi. 
11617  and  11618.     Rosa  app. 

11617.     Ali/x  (Irahame. 
11618.     Rosa  hitmtlis. 
11630  to  11631.    Rosa  spp. 

11680.     EdUh  IfOmbndn. 

11621.     Fivrence     Pemher- 


Purpls  flowering  raspberry. 

Strawbeny  raspberry. 

Wmebury. 

Blackberry. 

Salmon  berry. 

icky  Kountain  flowering  raspberry. 

Western  black  raspberry. 

Black  raspberry. 

Blackberry. 
Raspberry-blackberry  hyb. 

Hose. 
11618.     Brme  Jlrawn. 

Pastuze  rose. 

Bose. 
11628.     Miltb-ed  OraTd. 

11627.  Monting  Gha: 

11628.  ^f^*.   Alien  Chan- 


dler. 


I  S. 


Ota-en   of   Sw 
and  Nonrny 


11624.     Marianne  Pfitzer. 
11626.     Mark  Lau'illey. 

11532.     Arachis  htpogaea. 

From  Sao  Paulo,  Brazil.     R«ceived  thru  Dr.  Hor 
Mackenzie  College,  Jnly  16,  1904. 

Pods  of  a  peanut,  said  to  be  native,  but  which   Doctor  Lane  thinks  may  be  of 
African  origin.     The  pods  are ^ '-   -"  — ■---  ^ J- 


I16S1.     Sahnnnea. 

Peannt. 

ice  M.  lAne,  president  of  the 


:e  and  nearly  all  contain  two  eeeds. 


11533.      POLIANTHES  LONGIFLORA. 


Tuberose. 
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11534.     AcHRAS  SAPOTA.  Sapodilla. 

Plante  propaf^tod  from  laiXB  tree  in  Department  conservatory;  numbered  for 
convenience  in  recording  future  distribution,  August  1,  1904. 


C«Ua. 

!,  Auguit  10,  1904. 


11535.      RiCHARDIA    AFRICANA. 

From  Chicago,  III.     Received  thru  Vaughan's 
Trade  name,  CaUa  Aelhiopiea  dewnierme. 

X1536  to  11536.     Kosa  ap.  Ro» 

From  London,  England.     Beceivetl  thru  Barr  A  Sons,  June,  1903. 

llSSe.     Auslrliiii  O-pper  Brier.  11638.     Fertian  Yellow  Bri^. 

1 1087.     Baruotti  Brier. 


Eeceived  thru  Mr.  Ttiomas  S.  Ware, 


Olematia. 
11D03.     Oem. 
116D4.     Oipeey  (fueen. 
llSftS.     flloire  dr    St.  Ju- 

llOee.     Grand  Duckeu. 

11SS7.       CLBMATia    RBTICU- 

l^TA, 

11 658.    Clematis      jack- 
11069.    Clbmatis      jack- 
&WW  White. 

iiseo. 


11539  to  11564. 

From   Felthani, 
Hale  Farm  Nu 

Middleeex,  England. 
rseriee,  Aagaet,  1903. 

Planta,  as  tollows: 

llBSe  to  11663.     Clsuatu  spp. 

11639. 

ifadame  Edouard 
Andri. 

11640. 

Grace  Darling. 

11641. 

11642. 

Andenm  Menrifi. 

11643. 

11644. 

Beauty  of  Woree»- 

Ut. 

11546. 

Dutchess  of   Edin- 
burgh. 

11646. 

DukeofEdinbixrgh. 

11647. 

Earl  of   Beaamt- 

fid. 

11648. 

Enchavtrta. 

11549. 

Sellie  MoBcr. 

11560. 

Fatr;/  Queen. 

11651. 

Fair  Bogamond. 

1166S. 

CI.BMAT.H       FOBTU- 

11664.       AUI-ELltffilH  VRITCHll  PUBPI 

Superba. 

11661.  JohnG'Mld. 

11662.  LaiKiotiiana. 

11663.  Marcel  Mmer. 


11565  to  11589.     LiLiUH  »pp. 


Lily. 


Itulbt)  aa  follows: 


11666. 

LlLllTM 

11666. 

LlL[UM 

11667. 

lai-niM ' 

11668. 

LlLIl-M 

11669. 

LlLlUM 

11670,  LiLiuM 

11671.  LiuiuM 

1167S.  LiLlL'If  BLBOANH. 

11573.  I.U.IUH      KLEOANB     . 

11674.  LiLIUM      ELBGA.VH 
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11565  to  11589— Continued. 

11676.       I.U.irU    BLBiANS    INC 


11576. 

LlLUM 

11677. 

LiLR-M 

11B78. 

Ijuim 

11670. 

Li LIU M 

11680. 

LlLIL'H 

11681. 

I..L1UM 

11684.       LiLIL'U  MEDBOLOIDEH. 

11686.     LiLiuu 


11686.  LiL 

11687.  LiL 


11683.     LiLiuM 


11688.     LiL 
11680.     LiL 


LUy. 


11590  and  11591.    Lilium  lonoiflorum  eximium  (iii!a>teum. 
Grown  trum  S.  P.  I.  No.  11583  in  the  Department  greenhoup*. 
1 1600.     Bulbe.  1 1601.     Seeds. 

11592  to  11602. 

From  Guadalajara,  Mexico.     Received  Ihrn  Mr.  Federii-o  OhiBciliii,  July  11,  IBOt. 
Small  loM  of  Hceiis  of  (iuerrero  plants,  as  followti: 

1 1002.     Enterolobium  cyclocarpum.  "  Parota." 

.  "One  of  the  moat  admirable  ahade  trees  I  have  ever  seen,  a  rapid  b 


*for 
;  greedily 


'La  TnnidiM.       _.  _  .  

feet;  diain«<ter,  4  feet;  from  ground  to  top  of  tree,  59  feet;  extreme  spread  of 
branches  from  tin  to  tip,  measured  thm  trunk,  122  feet;  the  fteneraf  outline 
similar  to  that  of  an  uml^rella.    Tomeitseemaa  tree  well  worth  introducing." 
( Ckixolm . ) 
11603  to  11603. 
A  collection  of  unidentified  plants,  mostly  bulliii. 

11603  to  11623. 

From  Fort  Hayp,  Kann.     Re(«ive<l  thni  Mr.  J.  (I.  Haney,  Biiperinlendent  of  the 
Branch  Agrii^ultural  Fxperiment  Station,  .\ugust  1,  1W4. 
11603  to  11617.    TBiTtcfM  viiLOAFtE.  Wheat. 

11603.  Kliarkof,     Grown  from  S.  P.  I.  Xo.  7786. 

11604.  Bf!i>gll,,a.     Grown  from  K  P.  I.  No.  7787. 
11006.     UlUi.    Grown  from  H.  P.  I.  No.  5638. 

11606.  Criinmn.    Grown  from  8.  P.  I.  No.  5636. 

11607.  Ghiriti.  Whiter.    Grown  from  S.  P.  I.  No.  5637. 

11608.  Padui.     Grown  from  S.  P.  I.  No.  7466. 
11600.     Kkarkof.    Grown  from  H.  P.  I.  No.  5641. 

11610.  Turkeii.    Grown  from  C.  L  No.  1558. 

11611.  Crimean.    Grown  from  S.  P.  I.  No.  5635. 
11613.     Crimean.     Grown  from  C.  I.  No.  1569. 

11613.  Bannl.     Grown  from  S.  P.  I.  No.  5496, 

11614.  Br,wt.i.     Grown  from  S.  P.  I.  No.  649H. 
11616.      Wei/^tlnirg.     Grown  from  K  P.  1,  No.  549H. 

11616.  I'eHerbodtn.    Grown  from  S.  P.  I.  No.  5500. 

11617.  Khariof.    Grown  from  S,  P.  L  No.  7467. 


,iz...,Coog[e 
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11603  to  11623— Continued. 

11618  and  11610.     Tkitiltn  wkvm.  Hac&roni  wheat. 

11618.  K'il„i„k't.    (irown  trniii  S.  I'.  I.  No.  »47R. 

11619.  rrin-I  Lkm.     Grown  from  S.  I'.  I.  No.  W71I. 


0  to  11633.     HoHiiKi'M  epp. 

11630.       HORI.EIM    VITLOARB. 

Biaci.     Oniwn  Irom  8.  P.  I.  No.  7970. 

Barley. 
Barley. 

11631.       HoKDEtm   VUUIARE. 

W)iiU.    Grown  from  8.  P.  I.  No.  7!I6». 

Barley. 

11633.     HoBWBiTM  msTicni'M  ni:tans. 
//anno.     Grown  from  8.  P.  I.  No.  SIlSl. 

Two- 

■row  barley. 

lieSS.       HOKDBI'M   TBTBAWICHrH. 

Tacherit.     (.irown  from  S.  P.  I.  No.  7796. 

Four-row  barley. 

11624.  CbKCIDI  1>HYI,LITM   JAI-UNIOUM. 

■  FVom  Philadelphia,  I'a.     Kwvived  thni  Thoniiut  .Meeliaii  A  Soim,  190:i. 
PlantH  purchased  to  test  aa  ptocke  for  tlie  uiango.    The  M'ioiis  failed  to  unite. 

11625.  Manoikeka  indica.  Mango. 

From  Tahiti,     fieceived    thru  Caplwn  Rennie,  of  tlie  Bttitunship    Maripuna, 
August  11,  IIXM.  \ 

11626  and  11627.     (Undetermined.) 

From  Guadalajara,  Mexico.     Keceived  thru  Mr.  Federico  Chieolm,  August  \^, 

1904. 

11628.  HicORiA  hyb.  Pecan. 
From  Washington,  D.  C.     Received  thru  Mr.  P.  H.  Doreett,  Febraary,  1904. 

From  pecans  purchased  in  the  open  market.  Has  the  appearani.<ti  of  a  hybrid 
between  Hitoria  penta  and  Uiroria  aquntiea.  Planted  in  the  Plant  Introduction 
Garden  atChico,  Cal.,  May  31,  1004. 

11629.  AcTJNiniA  sp.  "Yang-taw." 
From  the  borders  of  Ynnnan.     Keisiveil  thru  Ciinsul-lieneral  l\'ilix)K,  of  Han- 
kow, China,  and  Mr.  Wilson,  at  the  Plant  Introduction  Garden,  Chioo,  Cal., 
July  8,  lfl04. 

Fruit  stud  to  be  very  fine,  has  liavor  of  gooaeberry,  fig,  and  dtnin.  Sometimes 
called  "  Yaog-tao." 

11630.  AcTiNiDiA  sp.  "7aug-taw." 

From  the  bonlers  of  Yunnan.     ttecei.vcd  thru  Couaul-General  Wilcox,  of  Han- 
kow, China,  and  Mr.  Wilson,  at  the  Plant  Introduction  Garden,  Chico,  Cal., 
July  8,  190+. 
Possibly  distinct  from  No.  1 1629,  tho  an  yet  undetermined. 

11631.  Eriobotkya  .iaponica.  Loqnat. 

ti,  of  Olive,  Oal.,  from  tho  orchard 
t  the  Plant  Introdnction  Garden, 

11632.  AcHKAH  8ai>ota(?).  Sapodilla. 

Ke(*ive<I  thru  Mr.  Frank  N.  Mever  at  the 
lii-o,  Cftl.,  June,  1904. 

n  [lerHimnioii.     The 
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11633.      PRUNUS   ABHENIACA. 


11634.      CiCBR  AHLETINUM. 


11635.     Fraxinus  sp. 


"A  very  btuideome  shade  tree,  which  growe  to  quite  a,  size.    These  seedo  are 
from  B  very  spreadJDg  variety  which  )n%w  on  dry,  rocky  plttcee  near  Guadalajara." 

{Meyer. ) 

11636.  Pbundb  sp.  Cheny. 


11637.  LupiNus  sp. 
E,  Mexico, 
arden  at  C 

!,  with  blue  apikes,  which  vary  in  color  from 

11638.  RiciNUS  sp.  Castor-oil  plant. 

thni  Mr.  Frank   N.  ! 

une,  1904. 
May  prove  to  Ix;  a 

11639.  Capsicum  annuum.  Pepper. 
Front  Jalapa,  Vera  Oniz,  Mexico,     Received  thru  Mr.  Fiank  N.  Meyer  at  the 

Plant  Introduction  Garden  at  Chico,  Cal.,  June,  19(M. 
Yellow  ChUi.     "A  handsome  piep'per,  much  sold  in  the  market  at  Jalapa,  a  liright 
Bhowy  yellow,  quit*  pungent  in  taste."     {Meyer.) 

11640.  Agrostis  alba.  Redtop. 

From  New  York,  N.  Y.     Received  thru  Henry  Nuntftjaser  A  Co.,  August  16, 1P04. 

11641  to  11644. 

From    Nice,   Alpee-Mari times,    France.      Receivid    thru    Dr.    A.   Robertson- 
Proscbowsky,  August  1,  1904. 

11641.    Ahundinabia  simoni.  Bamboo. 

"A  small  bamboo,  producing  good,  edible  seeds.  This  small  bamboo  does 
not,  as  some  others,  die  altogether  after  producing  its  seeds,  but  some  rhizomes 
survive.  Still  perhaps  it  is  too  early  to  judge  of  the  survival  of  such.  As  you 
will  find,  the  large  seeds  are  of  very  good  taste,  and  evidently  could  be  used 
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11641  to  11644 -Continued. 

lU  well  M  wheat,  barley,  and  other  Kraii'''  ThiH  bamboo  ix  very  resistant  to 
drought.  Would  It  eventuilly  Iw  a  plant  of  any  other  than  ornamental  n»e7 
Perhaps  some  oE  your  active  mid  eiiterpriRin);  correRiiondenlt:  in  thf  United 
States  would  care  to  try  this  plant."     (Prom-hniMhi.  < 


"The  well-known  tree  of  most  strikiiiK  iMmuty  of  foliage  uikI  Howit.  The 
limber  is  very  Btron((.     Reaistn  well  in  dry  placeH,"     ( I'mviimakijA 

11043.       ALOii   DICHOrOHA. 

"FoniiB  a  pictureetjue  treeot  medicinal  value."     I  I'Tiwhuiriily.) 

11644.      PlTTOHPORUM    «AfROPilYLI,rM. 

"Tills  is  a  tree  of  very  r^lar  growtli  and  8triki:i>;  beauty.  itM  leaves  are 
iie:arly  ms  laive  as  those  of  Mtigndia  grnndilinra  L.  Bat  its  ehief  merit  (^nsisW 
in  its  beautiful  creamy-white  flowers,  whii^h  exhale  a  perfume  surnassinn 
that  of  any  other  plant  1  know,  even  tbe  orange  and  lemon.  1  should  think 
that  the  extraction  of  this  perfume  would  proi'e  a  paying  undertaking." 
(I'roivhmmkij.) 

11645  and  11646.     Man<iifkka  spp. 

From  :^gon,  CWhin  China.      Rei-eived  thru   Mr.  M.   K.   Huffner,  cU rector  of 
agrinilture,  -August 'JO,  1904. 
Seeds  as  followf^: 

11646.     Manoikeka  t-AiiDomANA.  11646.'    .Mamukkra  mkkon.jknxih. 

11647.  MuHA  .-«p.  Banana. 
From  Monte,  (irand  Canary.     Received  thru  Mr,  Alarii'Ui'  Itelmard,  .AuguBt  22, 

1904. 

11648.  Mammka  AMEKicA.NA.  Mammee  apple. 

From  Jlayaguez.  P.  K.     Reoeive<l  thru  \fr.  1).  W.  Barndt,  Agriculturiil  Experi- 
ment StaUon,  August  22,  1904. 
For  use  in  mangoBteen  experlmenlH. 

11649.  L11.1UM  NEiixiiiEKitEMjE.  HailghoiTy  lily. 

■,  mijierintendent  ■•f 

11650.  Tkiticum  uicoccum.  Emmer. 
Prom  Paris,  Fram-e.     Keceived  thru  Vilniorin-Andrieux  &  Co.,  August  27, 1904. 

Amidmatier  nuir. 

11651  and  11652.     MEUiCAtiu  sativa.  Al&lfo. 

From  City  of  Mexico,  Mexico.     Receiveil  thru  Mr.  Felix  Foi-x,  National  School 
of  Agriculture,  August  24,  1U04. 
11601.     AUUco,    from    State    of  11663. 

Pueblo. 

11653.  Calopbyllum  calaba. 

prom  Honolulu,  Hawaii.     Received  thru  Mr.  (ierrit  1'.  Wilder,  August  2H,  19(M. 
For  experiments  in  propagating  the  inangosteeii. 

11654.  Landolfhia  sp.  (0- 

From   Africa.     Presented    thru    Mr.   'J.    N.    Colhns   bv   Mr.   liilhert   ('hriBtv. 
Received  AngustSl,  1904, 
7217— No.  97—07 .5  ,^  , 


SEEDS    AND    PLANTS    IMPORTED. 


11655.      AVENA    SATIVA. 


Oat. 

i)(  till!  Nortli  (laroUiia 


11656.    Theobroma  cacao. 


,    N.    Onllilw.   Jul 


11657.    Castilloa  nicoykxsis.  Central  Americaa  rubber. 

From    Nicoya,   Cosla   Rk-a.     Receiveil   thni    Sir.   (i.   N.   Colliiis",   June,   lflO.3. 


LI   Nicoya,  C 
i.  &  G.  No.  3' 


11658.  HoKUEUM  vuLUAUE.  Barley. 

From  Blacliabiiiv,  ^'a.     H««iveii  thru  Mr.  Joliii  li.  Fain,  Septfiiiber  7,  1904. 
Tertnanfe  Winter  Iwrii-y,  ehipped  troiii  Jefterwon  City,  Teiin. 

11659.  Thevetia  ovata  (;)■ 

From  Guadalajara,  Mexicn.    Kweivol  frtmi  Mr.  FtKlerii-ti  ('tiieiiliii.  Si'iJtwuber  3, 


11660.    Heuanthub  up.  Sunflower. 

From  Bozeman,  Mimt.     Receiveii  from  the  .Muntana  ABriculliiral  Experiment 

Station,  August  29,  li»04. 

11661  to    11673.      ClTRL-8   DECUMANA.  POtHelO. 

From  Calcutta,  India.    Ori^nally  from  IVIr.  Daviil  Praiii,  of  thu  Kuyal  Butanii'. 
Garden.     Presented  to  the  JJepartment  by  Mr,  Hpnry  Ptiippe,  6  East  Eighty- 
seventh  street,  New  York,  N.  Y.     Reisived  September  8,  1904. 
Plants  aa  lollows: 

11661.     "Large  WliiW-Fleehed,"  from  Sctiarunpur. 
1166S.     "Lai^  Bed-Fleahed,"  from  Sehartmpur. 

11663.  "China."  from  Sehaninpur. 

11664.  "Pure  White  Sweet,"  from  Banaalore. 

11665.  "White  Suwl,"  from  Bangulori'. 

11666.  "Reil  f*«-eet  Variety,"  from  BaiiKalore. 

11667.  "White  Sour,"  from  Bangalore. 

11668.  "Large,"  from  Luuknow. 
11660.     "Small,"  from  Lncknow. 

11670.  "White,"   from   the   Agrictiltural-Hortieiiltnral    Siioiety,    Alipore 

Calcutta,  India. 

11671.  "A.   II.   Bociety'f,"   from    tht-   Aj?rii-ullural-florticiilturai   Society, 

Alipore,  Calcutta,  India. 
11672. 

11678.     "Royal  Botanic  Garden"  variety,  fnuii  Calcntta. 


11674.  Vttis  coignetiae. 

From  New  York,  N.  Y,     Keceivcii  thru  Moskh..  Hs 
September  9,  1904. 

11675.  Ananas  sativls. 

Received  September  9,  1904.     (Mailed  from  nonif 


Crimson  glory  vine. 

iry  &  Ix^',  97  Water  ctreet. 


Pineapple. 

1  Liberia,  hill  orttiin 


^d  by  Google 


DKCKMSEB,  1903,  TO   DECEMBEK,  I'JOo,  )»7 

11676.  Balsakiokhhiza  s\}.  Balsam  root. 

i'roLU  Bozeman,  Mont.     ReceivwJ  thru  S(r.  A.  .1,  I'leti-rc,  Aiitriift,  l!H14. 

11677.  ViciA  SATIVA.  Common  Vetch. 

Froiii  New  York,  N.   Y.     ]teccivf<l  tiiru  J.   M.  Thnrbun.  A  <■,..,  *iOirtki»lt 
street,  ^icptenibcr,  1901. 

11678.  HoKDEUM  VUU4AKK.  Barley. 


11679.  ViciA  »ATiVA.  Common  vetch. 
From  Kicbmon.1,  Va.     Kfrnvf.!  dim  T.  \V.  \Vix>.l  &  Suns,  Si.]Heinb(T.  190+. 

11680.  Vk-ia  viLLOf<A.  Hairy  vetch. 

From  Bii'lniioiici,  Va.     K<>-eive<l  thni  T.  W.  U'oinl  &  S<hip,  S.'iiteiiilxT,  HWM. 


11681.       BkI'CEA    KCMATItANA. 


The  fruit  of  this  plant  if  said  to  In-  an  iiitallible  n'miily  for  ilywinti-ry. 

11682.  Lll'PIA    KKPBNH. 

From  ^nta  Barlmra,  Cal.     Koceived  thru  Dr.  F.  Fraiict^clii  hI  the  Plant  Intro- 
duction Garden,  Ohiro,  Gal.,  Aupist  2t(,  1904. 
"Thrives  in  any  puil,  no  matter  how  [loor.     Rapidly  niver^  the  (jround  with  a 
very  dcnxe  iiiattinu;.    Takeflone-t^nth  as  miirh  water  its  any  lawn;  ncedmno  mowing; 
willHtanil  intense  iieHtaiid  several  deereetiof  I'oUI.    Can  be  ei<tabli9lied  in  ^lopin^ 
uround."     (J-'hiiictiK-hi.)     (See  S.  P.  I.  No.  4263.) 

11683.  HuMLLus  LL'PL'LVS.  Hop. 

the  Plant  In  troduilion  (ianlen,  Chioo,  Cal., 


11684.     BitA.-'mcA  maplx.  Rape. 

From  New  York,  N'.  Y,     Kei'eiveil  thm  Ueiirv  Xgn>re8«er  &  Co.,  Si'ptembex  1.^, 
19(H. 

11685  to  11696. 

From  tiuadalajara,  Mexico.     Keivived  thm  Mr.  Federien  ('hirmhn,  S<-iitemlnT 
19.  1904. 

Mi§celUneoiif  fieetlH  and  bii1bi>,  mostly  unidentlfieil. 

1X697.     ViuiA  FABA.  Horse  bean. 

From  Ottawa.  Canada.     Keccive.1  tliru  (iraliaiii  Brolht-rs,  Septenibtr  21,  IHCM. 


1X696  to  11713.     Mamiiot  spp.  Cassava. 

.\llHTtM  l^ifKrcii,  director  i.f  tlu' 


n,:;,iz.d.,G00gIc 
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1698  to  11713-  Cuntinued. 

Ciittii^^  Hs 

(oUo«>: 

1 1608. 

GltAo. 

11707. 

Aipiui  Dorr. 

I 1600. 

Vernulha  d<,  I'iiiluil. 

11708. 

Amardla. 

11700. 

Buaaiva     Hrnva.     (Poi- 

11700. 

CambaUu,  Bm.vt. 

11701. 
11702. 
11703. 

7Vr(.(. 

11710. 
11711. 
11713. 

.VtUa  Fome  II. 

HiW      TeilrU'hv.      ( 
poiBonous.) 

11704. 

JSnitica. 

11718. 

Ilapini  Uracil.     (Pi 

11706.     .Viitny<ime. 


11714.  Tkiticl'm  viLiiABK.  Whoat. 

J'nmi  TeiiiiK",  AriK.     Kwcivwl  tlini  Mr.  Jiiliii  Jiingermuii,  SfjitcinliiT  2li.  V.HH. 
Frele*.     GniHii  (rum  S,  P.  I.  Xo.  T.iKL'. 

11715.  Tkiticum  dukum.  *  Macaiooi  wheat. 

Fruiii  Teuipr,  Arix.     Km-eivtnl  tlirii  Mr.  .loliu  Jiitif^ruiati,  Seiiteiiilifr  211,  I!I04. 
Marouani.     Cirowii  from  H.  P.  I.  Nn.  9324. 

11716  and  11717.     Hokdeum  tetkahtichuai.        Foar-row  barley. 

Froui  Tern)*,  Ariz.     Ert-cived  tliru  Mr.  .Iiilin  JiitiKeiiimii,  SepteinlxT  2ti,  IWM. 


11716.  Bridi. 

11717.  TVW;.     < 


nil  from  S.  P.  I.  .\,i. 
vnfromS.  P.  1.  .\,.. 


11716  and  11719.     Liatkis  hcahiosa.  Bntton  Bnakeroot. 

Frum  Minneupolit^,  Jliiin.     Prei*nted  bv  I'niL  K.  M.  Fn-einaii.     Ke<t"ivi"i  Se|i- 
teiiiber  22,  1904. 
11718.     Root*  or  t'lniiH.  11710.     Sei-.!. 

11720.       SiCANA   ODOKIFEKA. 


11721.      GaKUIMA    I'EI.KItR'A. 


)■  ll.n'tiir  Trciib,  St-p 


11722.  AVENA   SATIVA. 

From  Yancev,  Gn.    Purcliaueil  from  Mr.  H.  Ybul'c 
2«,  1904. 
Appier  Riulpn^f. 

11723.  Il^XMOEA    PE8-CAPKAK. 


Oat. 

KtH'eivi'ii  Sf|itetiiber 


"Thew  Ftmall  weda  ami  ixxis  grow  here  on  tlie  Mnd  iii-xt  to  thy  Bmsluire,  «iul 
greatly  retard  the  xand  from  blowing  inlanil.  Tht'y  firow  on  nmnerH  bm  iiinrh  an  IN 
fiiet  in  letiKth,  every  few  feet  tlirowinp:  up  etoms  with  larp!  (trceii  lyRvoi'  a  foot  hIkivi 
the  sand,  thUM  preventing  the  sand  from  shifting."      iElmorc.) 


,iz...,Coog[e 


DECEMBEB,  1!»3,  TO   UECEMBEH,  1905.  h\> 

11724.  Pekska  Gi(ATiaBi»iA.  Avocado. 

From  Durbiiu,  Natal.  PreHtiitol  bv  Mr.  J.  1..  ICliucirc.  Kt-cciviil  Sepft'inlwr 
30.  1004,  ill  fonm  i>acbatEe  with  No.  UT2:]. 
"These  pears  have  only  Ixwn  iiilroduced  into  tliia  country  ior  a  few  years,  and  are 
proving  a  aource  of  great  revenue.  The  trees  are  Htroiig  and  healthy,  and  bear  after 
about  Dve  years'  );rowth — grow  as  well  frotn  aeede  as  grafted  ones.  M'hen  in  seaaon 
prices  range  here  for  the  fruit  from  60  centa  to  $2  per  dozen.  The  fruit  never  ripenn 
on  the  tree,  but  noon  ripens  after  it  is  full  prown  and  picked  and  laid  aside  tor  a  few 
days.  This  fruit  can  be  transported  any  distance,  as  it  is  perfectly  hard  when  pulled 
and  does  not  soften  for  mme  days.  After  beine  Jaid  aside  for  a  few  daye  they 
Ijecome  soft  and  then  are  edible.  The  flesh  is  about  one-half  inch  in  thickness, 
and  when  ripe  of  a  light  vellow  shading  to  a  pea  gr^en  next  to  the  skin,  and  if 
eaten  with  a  little  sugar  and  milk  is  like  rich  cream.  Some  prefer  salt  and  pepper 
and  a  little  vinegar;  othera  nothing  at  all.  I  know  of  people  here  who  eat  no  meat 
when  these  pears  are  in  season.  The  trees  grow  in  a  sandy  soil  to  a  good  eiu;  and  I 
think  they  would  grow  in  the  Southern  States  and  OalifomU."     (Etrnori:) 

11725.  GaRCINIA   MANG08TANA. 

„  __.  "    ted  by  Dr 

Botanic  (iardens.     Received  October  8,  1904. 

11726.  FsiDiuH  GUAJAVA.  Ouava. 
From  Trinidad,  British  Weet  Indie!<.     Presented  by  Mr.  J.  H.  Hart,  su|<erin- 

tendent  of  the  Royal  Botanic  (lardenn.     Ke<«ived  October  S,  IflCM. 
A  large  red  gnava.     Fralt  of  this  variety  i»  reputed  to  weigh  at  the  rate  of  three 
to  a  pound.     (llart. ) 

11727.  FA^'ICUM  DECOHPOSiTTTH.  Aiutralian  millet. 


"  From  the  dry  interior  of  Bouthweet«m  Queensland.  The  ("eed  was  collected  by 
the  blacks,  who  use  it  largely  for  food,  while  the  grass  itself  is  one  of  the  best  fodder 
grasses  of  Australia, "  (if'tideii.)  (See  Maiden's  L'sff'U  Native  /Vnnfn  of  Aittlrnlia, 
p.  97.) 

11728  to  11730.     LiiJUM  i/inoiflorum  kximeum.  Easter  lily. 

From  New  York,  S.  Y.     Received  thru  Henry  4  l*e,  August  3,  1904. 
11738.     Bermuda-grown  bulbs.  11730.     Japnn-gniwn  bnlliR. 

11729.     Azores-grown  hulhe. 

11731.  Triticum  ap.  Wlieat. 
From  Germany.    Presented  by  Mr.  A,  Kirsche,  Pfiffelhach,  near  .-Vpolila,  thni 

Mr.  J.  E.  W.  Tracy.     Received  September  .40,  IMH. 
Original  inn(*T  Sipuirr  Head. 

11732.  Garcinia  MANG08TANA.  Maugosteeii. 
From  Singapore,  Straits  Settlements.    Pi 

superintendent  of  the  Botanic  Gardens. 

11733.  AsFARAOUB  viBOATUB.  AspaiagoB. 


"  A  native  Natal  asparagus,  which  is  said  lo  produce  edible  shoots  of  good  quality. 
The  plant  does  not  require  so  much  care  as  the  cultivated  asparagus,  and  may  there- 
fore prove  of  value  for  breeding  piirpoeec."     (  Wood.) 


C"ioot^lc 
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11734.  C'AKis-sA  AUDuiNA.  Amatangolo. 

Kroiii  Xatai,  Soutlj  Africa.  I'rpsenU'ii  1>y  Mr.  J.  !*[ciiley  Wooil.  ciiratorot  the 
Biilanii;  (iar<ien,>=,  Durban.  Reci'lvtHl  An^iiiHt  8,  IBfH. 
"A  fiHxl  plant  u{  cdUfiderable  iiiij)orlHiU'e  in  Natal,  where  it  ig  found  in  large 
ijiuuititieH  on  the  njarkf  t,  and  frcmi  which  ix  madB  a  very  valuable  jelly.  The  pluit, 
icrown  in  hedge  form  in  and  alH)tit  the  city  of  IVirlian,  U'a  handsome  tninp;  its  large 
\vhit«  flowers  and  crimfon  fniits  rtand  out  in  bcaiitifnl  contrast  with  the  Itackeroiind 
of  dark -green  folia){e."     { P'liirrliiliL) 

11735.  Skcai.e  cekeai.r.  Rye. 

From  StCKliti!,  near  Hcrlin,  Hennanv.     Reivivnl  thru  Metx  &  Co.,  (Mi.lier  H,   ' 

Orinina)  I'mfeimr  Hriurlrh. 

11736.  ExTCALYiTus  roRvxocAi.Yx,  Sugar  gmn  tree. 

From  Pomona,  Cal.     Kewivivi  thru  Mr.  (i.  W.  KiiiisthHrdt,  N'i>vendn-r  11, 19W. 

11737.  PoA  ritATRNst!^.  Kentncky  blnograjw. 

From  New  V-irk.  N.  V.     R«*ivt^tL  Ihni  .1.  M.  Tliorlmni  A  Co.,  i  icIoImt  ]0.  IWM. 

11738.  ViciA  SATiVA.  Common  vetch. 

From  New  York,  N.  V.     Jteiwved  thru,!.  M.Thi.rbum  &  Co.,  fk-tolKT  10,1904, 

11739.  Thysaxolaena  agr(18tis. 

■  tlie  Hoyal  Botnni<'  (Jarden. 

See  S.  r.  T.  No.  WW  for  n  de«-ri|ition  of  this  extremely  nniHiiienta!  fimverinir  eane. 

11740.  Pentzia  virciata. 


11741  and  11742.     Capsicum  annuum.  Paprika  pepper. 

From    Bridgeport,   .\la.     (irown   by  tlie   Botanic    Drug    Company.     Received 
August  2S,  1904. 

1 1741.     Szeged  Rum,  grown  from  S.  F.  I.  No.  107SS. 
11748.     Large,  red,  long  Ihingiirinn,  grown  from  S.  1'.  I.  No.  10756. 

11743  to  11757. 

Vt. 

Sample  |>ackelK  of  seed  as  follow:': 

11743.  Acacia  iainuiphlia.  11761.     Panax  ELBa.ANS. 

11744.  Acacia  pbominens.  117fi3.     PnTospowM    buc 
11746.     0. 

11746.  Fi 

11747.  FrcALviTimmvTBYoiDE..  11764.  Stebcvlia 

11748.  Kkalyftis  i.<ij.<iiro[.iA.  11766.  Strkcplia 

11749.  (:nEvn.i,E.(  robcsta.  11766.  Syncahpia 

11780.         nVMKN0SI>OBrH  KLAVr-M.  11767.        TniSTAMA 


11763.     PiTroeii>B[i 


DECEMBER,  1903,  TO   DECEMBER,  lilOo. 


From  Dublin,  In-lanrl.     Presentcl  hy  Hokk  '^  Kolwrlsou,  feetlamen.     Iteceived 
in  June,  19(H. 


11758.  Ulex  KLHUfAKL's.  &ona,  whin,  or  fnrse. 

•1  hy  lloKK  '^  Kolwrlsou,  feetlamen.     Iteceiv 

"  This  plant  iH  used  extensively  in  northern  France,  England,  and  Ireland  as  a 
fi>Jder  plant.  It  is  not  cultivated  there,  however.  HIikhUUth  are  used  for  nrepar- 
infc  it  (or  ptock,  and,  ocL-ordine  to  Mr.  J.  It.  Blandy,  of  Funclitil,  Madeira,  wno  uses 
it  extenaively,  it  in  a  nioet  valuable  plant  for  bairca  soils  wbere  other  ibiiige  will 
not  grow."     (FfiirehiUI.) 

11759.  ViciA  FADA.  Horse  -bean. 

From  Montreal,  Canada.  Rereived  thm  Prof.  "W.  T.  Mncoom,  horticulturist, 
Central  Experiment  Farm,  Ottawa,  Canada,  trow  \\'illtam  Ewing  &  Co.,  Octo- 
her  12,  1904. 

11760.  Secale  c^erkalk.  Rye. 
From  Waterloo,  Kans.     Keceived  thni  Mr.  J.  EIm  Dodire,  October  14,  1904. 

Grown  from  S.  P.  I.  No.  ia+2. 

11761  and  11762.    Aixium  cei'a.  Onion. 


11761.      While.  11763.     Jtfl. 

11763.  ViciA  viLLosA.  Hairy  vetch. 

.  L.  Willet  Drug  Company,  October 

11764.  YiciA  .<«ATivA.  Common  vetch. 

From  Sew  York,  N.  Y.     Received  thru  J.  M.  Thorborn  &  Co..  0(!tol>er  19, 1904, 

11765.  J*&RSEA  CAROLiNEN'Hitt.  Red  bay,  or  swamp  bay. 


"  In  n«ion8  where  the  avocado  ( I'rrKn  gratimma)  can  ho  grown,  but  which  are 
subject  at  long  intervals  lo  heavy,  killing  froKta,  thia  relative  of  the  tatter  may  prove 
valuable  ii!i  a  atock  on  which  to  ^raft  it.  It  may  aln)  l)e  of  use  for  breeding  purpoees." 
( FaiTchihL ) 

11766  to  11768. 

Presented  by  Mr.  Gerrit  P.  Wilder.     Received  Octo- 

Specimen  fruits  as  follows: 

11766.     Manotfera  ini>ic.\.  Ham^. 


11767.     ( ITnidcntifieti. )  11768.     (Unidentified.) 

11769.     Cedkrla  oik)Rata. 


a  group  of  trecH  which  Dr.  F.  Franceschi,  of  Santa  Barbara, 
,  ,_  r  (Kime  time.  He  reniarks  in  a  letter  of  Septembt-r  20,  1903, 
8  follows:  'The  C«drela  I  consider  among  the  most  interei'ling  of  the  trees  which  I 
have  tried  here,  and  remarkably  so  C.  Jimlig,  which  makes  a  wonderful  growth  and 
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to  southern  Calitomin,  where  they  will  (jrow  tinumally  well."     {Fairrhild. ) 

11770.  Gaillardia  sp.  Gkdllardia. 

From  Bijj  Hlom-  City,  S.  Dak.     <'ollected  by  Mr.  A.  .1.  Picture,  August,  1904. 

"  Sample  of  wBt-diifHGaillardia  with  rose-purple  rays.    Low-ffrowing  perennial  (?). 

Ftowere  borne  on  |MHlunrle  ari)>in);  from  the  base  of  the  plaot,  and  usually  from  a 

foot  to  IS  inchen  hiKh.    May  be  a  kochI  thinji  for  croesint;  with  other  liaillar^ia?,  but 

not  a  sufficiently  jirofiiHe  bloomer  liy  itself."     {IHeleni.) 

11771.  (.'hrysopsis  iiisi'ida.  Qolden  aater. 

From  Dawson,  X.  Dak.     Collected  by  Mr.  A.  J.  Pietere,  AujpiBt,  1904.      . 
"Found  blooming  at  Dawson,   N.   Dak.,  anil  thruout  that  country  during   late 
-Viipist,  13fV4.    CalyK  scales  glutinoiiH,  flowers  yellow."     {PuUrn. ) 

11772.  LiATBis  .s)i.  Button  snakeroot. 

From  near  Fargo.  X.  Dak.     Collected  by  Mr.  A.  J.  Pietera,  Auguat,  190*. 

n  2  to  3  feet  high  and 


11773.     Helian'thu.s  sp.  Stmfflower. 

From  Dawson,  N.  Dak.    Collected  by  Mr.  A.  J.  Retem,  August,  1904. 


11774.     CucuMis  sp.  Melon. 

From  province  of  Esiiieraldas,  rx:uador.     Presented  bv  Mr.  Oeorge  D.  Hedian. 

Received  September  20,  1904. 


L77S.     <io3»ypiUM  sp.  Cotton. 

From  province  of  Esnieraldav,  Ecuador.     Presented  by  Mr.  Geoi^e  D.  Hedian. 
Received  September  20,  1904. 


11776.      UOSBYI'ILM  ,sp. 


This  cotton  seed  in  l>olls  grown  R  feet  high  ami  buds  in  six  months. 

11777.     AMVt4i>Ai,i-«  I'KRSicA.  Noctarlne. 

From  Kashgar,  Kashmir,  British  Iiidjn.  !*resented  bv  Rev.  P.  .1.  P.  Hendriks. 
Received  fh-tol>er  24,  IIHM. 

"Collected  in  the  latter  part  "f  July  by  Mr.  Hendriks  at  Kashgar  and  forwarded 
by  parcel  post.  Mr.  Hendriks  reinarks  in  his  letter  of  July  2ti  that  'they  want  a  hot 
but  only  a  short  summer,  and  a.-'  walnuts  are  ripening  in  X^'ashington  1  am  confident 
that  they  will  come  all  right.  You  may  call  them  Cro^V  nectarines.  1  am  quite 
sure  they  will  make  a  fine  acipiisition  to  any  orchard.' 

"  In  compliance  with  the  wir'h  of  the  donor,  if  these  nectarines  prove  in  any  way 
remarkable  they  should  Iw  named  in  honor  of  Mr.  <).  T.  Crosby,  to  whom  we  are 
indebted  for  [jutting  us  in  <ommunication  with  Mr.  Hendriks."     ( Fairchild.) 

.ooqIc 


DECEMBER,  19M,  TO   DECEMBER,  ISW.i. 
11778.       PiSTACIA   VERA. 


"These  Beeds  were  collected  by  Mr.  Hen<lrJbs  from  the  Imzaar  iu  Kaahgar.  He  in 
afraid  they  will  have  lost  their  germinative  power,  but  as  they  come  from  the  liot 
valley  of  Badakhshan,  west  of  the  Pamirs,  tney  may  prove  a  diBereot  strain  from 
those  introduced  from  the  Levant  and  to  he  of  UDiiBual  value.  These  were  received 
l>y  parcele  poat  thru  I.Atham  &  Co,,  of  Bombay,  India.  L«rger  Bhipinents  inoBt  be 
sent  by  caravan  from  Kaehgar  to  I^dak,  thence  by  caravan  to  Kashmir,  tlienoe  to 
Rawlpiiidi  and  liy  rail  lo  Bombay.  The  coHta  of  transit  would  \>e  about  2  rui>eee  per 
kilogram  and  the' time  required  about  I  wo  months."     {fiiirfhilil.) 

11779.  Mamiifera  indk-a.  Mango. 

,  H.  (ilpnny,  Unite<l 

Lathrop.     See  deacription  of  Ko.  96«9. 

11780.  HoBDEUM  vcrr.ABE.  Barley. 

From  McPlierson,  Kane.     Received  thru  Mr.  I,.  A.  Fit?:,  October  2^,  1904. 
Teiaienee  Wmter. 

I]i781.     Sesbania  maceocarpa. 

From  Tucson,  Ariz.     Received  thni  Prof.  K.   H.  Forbes,  lUrectorof  the  Aftri- 
cultural  Kiperiment  Station,  October  25,  ItXH. 
"I  am  conviuceU  from  its  very  shallow  root  eyetem  that  it  will  probably  onlv 
prove  useful  in  a  situation  where  it  can  l)e  constantly-  and  abundantly  irr^tecl, 
altho  it  is  possible  that  its  rooting  babita  may  be  nimlifieil  by  new  cultural  condi- 
tions."    [Fbrbe».) 


11782.    Trifolium  alexandrinum. 


From  Cairo,  Kgypt.     Received  thru  Mr.  (jeorge  P.    Foaden, 
Khedivial  Agricultural  Society,  October  2(1,  H*+. 
FiKhl 

11783,  NuPHAK  poLYSF-PALusi.      Red-aotiiered  yellow  water  lily. 

Presentcii   by   Dr.    J.    W.    Blankinnhi|i.       Kecpived 

"An  unusual  species  of  pond  lily,  with  red  anthera  somewhat  resembling  large 
petals.  As  this  has  never,  ao  tar  as  we  are  aware,  been  brought  under  cultivation. 
It  is  thought  by  Mr.  Peter  Hisaet,  of  "Twin  Oaks,"  Washington,  I).  C,  to  be  of 
possible  valne  For  breeding  pur)>oses.  (timing  from  the  northern  latituite  <if  Mon- 
tana, it  will  prove  perf eel ly  hardy  in  any  part  of  the  I'nitetl  Statef."     (Ftiirrhiltl.) 

11784.  Oaecinia  xanthochymus. 

From  Peradeni^a,  Cevlon.    Presented  by  Dr.  John  C  Williw. 

Royal  Botanic  (ianlenr     "---^ ---•  •-■-'  '-—■-•  ••■^- 


11785  to  11790. 

Gar 

tUNIA   -spp. 

From  Peradeniya 
Royal  Botonic  ( 

iardens.  October  31,  1904. 

Dr.  John  ( 

•:    Willis, 

,  rlirector  of  the 

11785.     G.  CA 

,=G.  COWA. 

11788. 

G.   XANTHOCHVMIS. 

11786.     G.  M/ 

LKOOBTj 

INA. 

11789. 

(i.   flPICA 

TA. 

11787.     <;.  CA 

MBOCir. 

,=<;.  n.wA. 

11790. 

G.  MORE 

LJ.A. 

11791.      ViCIA   SATIVA. 

Common  vetch. 

From  Corvallip,  Oreg,     1 

Received  thru  Mr.  .John  Whilakfr,  Oct. 

iber.11,  1904. 

87 

.otiglc 
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11792.  CAESAI.riNIA   »liEVIKOI.IA.  AlgBTobillo. 

(■  Sfilor  Kulvniiore   l7j|iiitr<l(i.     Received 

The  tauning  niateriat,  which  psiHt))  in  the  form  of  a  resiiinuu  eiibsUnce  permeatinji 
the  seed  pode  of  this  plant,  hax  rei'entiv  Httractc-i)  the  gerioiiK  attention  of  Kuro- 
pt^all  UnnerH,  and  the  imports  of  it  into  Germany  liave  of  rcwiit  yeam  very  consid- 
erably increased.  It  is  said  to  be  very  quiofc  in  its  atition  and  to  be  used  in  the 
tanning  of  delicate  leathers.  American  tannere  are  not  fMmiliar  with  tills  tannins 
8ubstan<-e  aa  yet,  but  some  of  the  principal  importers  in  Notv  York  are  interested 
in  its  introduction.  The  shrub  which  bears  the  pods  should  benf  particular  interest 
to  the  extremely  arid  regions  of  the  Soutlnveftem  States  from  the  fact  that  it  comes 
From  the  hiKh  altitudeeof  the  Andes  of  northern  Chile,  where  t lie  seamn'H  rainfall  if 
extremely  light  and  where  long  periods  of  Imt,  dry  weather  («cur.  The  plant  has  a 
long  taproot,  which  will  make  it  dilhcult  to  transplant,  and  it  ir-  recommended  by 
Seflor  iVj^uierdo  that  the  seeds  lie  planted  out  where  the  planti^  are  expected  to  remain'. 
According  to  Sefior  Izquierdo's  efltiniate,  2,000  plants  could  be  easily  grown  on  an  acre 
of  soil.  Trees  6  to  S  years  old  are  said  to  yield  from  6  to  8  pounds  of  pods,  which 
sell  at  a  price  randng  from  4  to  6  cents  a  pound.  It  is  said  that  the  plant  h  injured 
bv  heavy  spring  frosts,  but  is  otherwise  a  robust,  vigorous  growing  species.  (See 
S:P.  I..  10631.) 

11793.  Af.'droi>ogon  horcjiium.  Sorghum. 

From   Durlian,  Natal,   South   Africa.     Presenle.!   hv   Mr.   R.   W.    BeningfleM. 
Iteceived  August  24,  IH04.  ; 

Mr.  Beningtield  says  that  this  Koiyhum  was  seH-sown  in  his  ganlen  in  Durban. 

11794.  LiLiUM  LONisiFi-ORrM  MULTii'LoitiM.  Japanese  lily. 
From  Ne*-  York,  N.  Y.     Rec«'ive<l  thru  Henry  A  Lee,  Xoveml>er9,  1904. 

11795.  Saiium  sehifrkum.  Tallow  tree. 

1.  Dr.  B.  T.  Gulh.way.     Planted 


11796.  CucuMis  MKLO.  Mnskmelon. 

From  Calitomia.     Received  in  1!>02.     Kxact  stnm'e  is  not  known. 

urne.1  over  to  this  OHice  l.y  Mr.  W.  W. 

11797.  Macadamia  TKK\if  oi.ia.  Australian  nnt. 


PaPAVKR   SdMMKKKUM   X    BRAtTKATIM.  Hybtld   pOppy. 

■.ife.1  by  Mr.  Luther  Hurlmnk.     Ite-eivH  Novem- 


11799.    Thevrtia  t:L'N?:iFoLiA.  Trumpet  flower. 

by   Mr.  Federico  Cbisolm.     Received 


11800.    Panicum  MAX1MI-.M.  Gkunea  graea. 

From  Mayaguez,  I".  R.     Received  tbni   Mr.  (I.  W.  liarrett,  of  the  Agricultural 


:s  usually  jiropagaled  by  divis' 

Diqilized  by  Google 


DECEMBER,  1003,  TO   DECEMBER,  1905.  75 

11801  to  11996.     PiioKNix  i>ACTVLiFKKA.  Date. 

Fn.m   Iliifhuf,   Kl-Iiasn,  Turkish  Arabia.     Recoive.1   thru  Rev.  S.  M.  Zwciuer 

an<l  well  red  by  Mr.  J.CukiilttiaHkin,  of  tlie  Brilish  .-^Miatant  Political  A  tn^cy, 

Brthrein  lelaml,  Peniaii  (iulf,  Soveiuhfr  7,  1904. 

Acc'ordinf!  to  Mr,  Gaakin'i'  letter,  the  fultowing  varietieH  were  received:  Kludat, 

Ikzei:,  fiheliibi,  Khir,  Ilatiiii,  Hbei-hi,  Mehiiii,  Khnteiii,  Teii^,  nnil  M^tiaz.     These 

nanieti,  however,  diil  not  a^rec  with  thoi^  fixind  on  the  tabeiR  accompanyinf;  the 

plants,  whicli  were  plated  tliere  by  the  .AraliB  and  most  of  whli-h  were  lost.    In 

order  to  avoid  eonfuwon  each  micker  was  given  a  Beparate  number  in  hopes  that 

they  might  be  correctly  identified  from  ileRcriptions  of  thepe  varieties  when  they 

t'Oine  into  U'erinjc. 

11997.  Sequoia  wellixotoxia.  Blgtraa. 

11998.  ViciA  FABA.  Horse  bean. 


■'See<i  of  the  Holland  variety  of  horse  bean  grown  extenBively  in  Belgium  ami 
Holland  an  a  foilder  crop.  Tnie  bean  in  the  mot  sumnieTS  of  northern  Europe 
makes  a  growth  of  several  feet  and  produeeN  a  succulent  fodder  which  is  harvested 
after  the  beans  have  ripened,  and  run  thru  a  chopping  machine  which  prepares'it 
for  the  stock.  The  analyeef<  of  Doctor  (JrOgoire  have  shown  that  there  ia  a  material 
increase  in  the  amount  of  nutritious  substances  in  this  bean  late  in  the  season,  mak- 
ing it  advisable  tu  cut  it  onlv  after  the  beane  have  fully  matured.  The  small  size  of 
the  bean  of  thia  Dutch  variety  makes  it  especially  desirable  for  field  eiperimenta 
where  the  item  of  seed  transport  ig  an  important  one. 

"TheseBhould  l)e  tried  extensively  in  Alaska  and  the  Northwestern  States  as  an 
early  summer  crop.  They  are  likely  also  to  be  of  vaiue  as  a  covtr  crop  for  orchards 
in  the  Northern  States.  Kxperiments  in  Canada  have  proved  thia  horse  bean  to  be 
the  best  cover  crop  yet  tried  in  that  region.  It  holds  snow,  prevents  drifting,  and 
adds  a  large  amount  of  humus  to  the  Boil.  In  Belgium  these  l>eans  are  drilled 
in  about  6  or  8  inches  apart  and  produce  a  thick  stand  some  .1  or  i  feet  in  height." 
(FairchM.) 

11999  and  12000.     Niootiana  tabacl-m.  Tobacco. 


From  Constantinople,  Turkey.     Eeceive<i  thniMr.  CharleHM.  Dickinson,  tlnited 
States  consul-general,  March  9,  IfWi. 
Seol  from  Xauthi  district,  as  follows: 

11989.     Finest  quality.  120O0.     Miilium  ijuaiity. 

12001  to  12018. 


18001  to  13018.     TniTittM  VLUiABB.  Wheat. 

12001.  Kkariof.     (irowu  from  S.  P.  I.  No.  7786,     0.  1.  No.  2193. 

12002.  lielogtiw..     tirown  from  S,  1'.  1.  No.  778T.     C.  I.  No.  1667. 

18003.  Crimean,     (irciwn  from  S.  P.  I.  No.  5636.     (\  1.  No.  1437. 

18004.  r/ipiM.     (irown  from  S.  P.  I,  No.  5497.    C.  I.  Ko.  l.Wl. 

12006.  UUf.     (Jrown  from  S.  P.  I.  .\.t.  ."ilWK.     C.  I.  No.  1439. 
ISOOQ.  Ghxrka.     Grown  from  S.  P.  1.  No.  56H7.     V.  I.  No.  1438. 

12007.  Crimean.  Grown  from  S.  P.  I.  No.  5635.  C.  I.  No.  1436. 
laOOS.  Khartof.  Grown  tr-  m  S.  P.  I.  No.  7467.  C.  I.  No,  l-i83. 
18009.  Kharl-nf.     Grown  from  S.  P.  I.  No.  5fi41.     C.  I.  No,  1442. 


SEEDS   AND   PLANTS  IMPOKTED. 


12001  to  12018  'CniitiniK 
12010.      ''riw,.. 


(iroH'iirrotii)H!i;dufiKinally  ii 
Irc.rn  theCriiiieHiiilffl)!  liv  tlipiii 
S,..  1559. 

laOll.  Ihiml.  <ir(iwii  from  S.  I'.  I.  N.i,  .-)4lNi.  ('.  I,  Sn,  \M». 
1301B.  Jlacnt-i.  <ir<iwii  fn.ni  S,  I'.  ].  N.i,  .■>4iW.  C.  I.  N.i.  \^IVJ. 
13018.     Tvrteii.    (iniwn  fmm  ('.  T,  N.i.  I5.iK. 

The  bei<t  KraOe  tit  tliie  variety  wan  grown  near  IlalMead,  Kaii)<.,  from 
sitHl  origiHiilly  from  the  Crimea.  A  Naniple  was  I'lariteil  in  the  fxperi- 
incDt  piatr  lit  Ilalst^il  in  the  autumn  of  1)N>1  (or  future  experiment. 

1  from  S.  P.  T.  Xo.  ."1490.    C.  I.  X...  15«;1. 

I  (n.in  S.  P.  I.  X...  ami.     C.  I.  Xi),  156;(. 

-Et'M.  Broom-com  millet. 

wn  fnnu  S.  1'.  1.  Xn.  1W24.     driKinal  HCi-d 


1S014. 

\i'f iiffnfierii.  '   ( 

13018. 

Pfflfrbode,,.     (1 

12016  to  12018.     Pankuji  s 

isoie. 

IM  I'ormeih. 
fruni  Riuvia. 

18017. 

B/twi  Voroneili. 
from  Riiwia. 

laois. 

Hrd  Oreubuni. 
from  Kiu'i'ia. 

1  fn.111  S.  V.  I.  Xi..  iwari.     Ilritiiiial  «-<^l 

12019.  Garoixia  xaktikx'hyml's. 

From  Honohihi,  Hawaii.     PiT«-nie.i  l.v  Mr.  (i,  P.  Wil.ier.     Bcc-iv.-.l  (VtoU-r 
31,  1904. 
"  Fruila  from  a  tree  prowiiiji;  in  the  (iovernment  nursery  of  fionolniii.     Sent  for 
identification.    ThiN  Ri>ecit;H  ik  ])r»misin^  he  a  plm'k  upon  which  to  graft  the  mango- 
Hteen.     Ita  fruits  have  iin  i^reealile  adil  flavor."      (t^irrliild.) 

12020.  Portl'la<'aria  afiu.  Spek-boom. 

From  Durban,  Natal.  Keceiveil  thru  .Mwwrn.  Ijithnip  arul  Fain-hilci  (No.  10117, 
Kebriiar^-  8,  ItNIS),  November  «,  1H04. 
"  A  native  South  African  shrub  or  i<inall  tree  with  succulent  eboots  which,  acronl- 
ing  to  von  Muller,  has  l>een  tested  for  many  years  in  Au^ralia.  and  which  Mr.  John 
M.  Wood,  of  tlie  Durban  Botanii'  (ianlen,  nay"  has  been  sent  to  Ali^ria  for  experi- 
mental purpoi>e«.  The  xhiKits  are  saiil  to  l>e  Keenly  relished  by  live  stock,  am)  the 
plant  iH  reported  to  grow  on  dry,  waste  placet"  without  rei|uiring  attention.  The  cut- 
tings lake  root  eaKily,  and  von  Muller  Kayf  that  the  plant  may  even  l>e  propagatnl 
from  the  leaves.  Tlie  rai^e  of  thie  s|>ecies  is  not  knnwn  liy  the  writer,  but  it  will 
probably  thrive  only  in  a  froKtlesB  region.  The  plant  grown  on  hot,  rocky  sUyxi", 
preferably  of  doleritic  nature.  Plant  on  stony  ridges  or  in  sandy,  dii^ert  Holl.  Thin 
species  deserves  to  be  given  a  wide  dislribulion  in  regtona  where  it  will  grow  wild, 
and  should  be  called  to  the  attention  of  thoH;  interested  in  the  cattle-range  C|ue8tion 
of  Arizona  and  Hawaii.    These  cuttings  were  (lonate<l  by  Mr.  Wood."     {PmrrhUd.) 

12021.  GaKCINIA    ('0CHIXCHINRN8IH. 

From  Durban,  Natnl.  liei'eiveil  thru  Me.-^rs.  lathroii  and  Fain'hild  (No.  1102, 
February  S,  190;i),  Noveml>cr  ft,  1904. 
"  This  tree  is  a  more  vigorous  one  and  easier  to  adapt  to  cultivation  than  O.  man- 
ijotlana,  tile  true  mangosteen.  It  is  also  a  heavier  Ix'arer,  and  it  is  valuable  in  con- 
nection with  experiments  on  the  cultivation  of  the  inangosteen  in  Porto  Rico  an<l 
Hawaii.  The  fniit  is  a  golden-yellow  color,  one-seeded,  with  <-haracteristir  arid- 
flavored  pulp.  Mi>st  people  do  not  cart!  [or  the  taste  of  this  fruit,  but  the  writer  found 
the  fruits  most  refreshing,  and  Mr.  Wood,  of  the  Botanic  (iardens  in  Durtian,  who 
kindly  donated  the  seeils,  says  that  a  former  governor  of  Natal  was  verv  fond  of 
them.  Trees  of  this  species  j-hould  l)e  raised  in  ganiens  in  Florida.  Porto  Rico,  and 
Hawaii  accessible  for  breeding  and  grafting  exj)erinients.  It  may  prove  a  good  stock 
tor  the  mangosteen."     (FfiircHlil.) 


DECEMBER,  1903,  TO  DECEMBEK,  1905. 


12022.    Uarcinia  hanoostana. 


MangOBteen. 


12023.       HUKDKUM    DIKTK'HUM. 

from  FiVHiio,  Cal.     Kfi'civitl  Ihni  Mr. 
WhiU  Smirrxa.     tJrowii  from  S.  P,  1.  No.  79W 

12024  and  12025.     Skciiilh  kdulk. 


Two-row  barley. 

ieon^e  C  RotKliu^,  IJt!Ccml>er  22,  liKM. 


Chayote. 


"  An  unusually  tar^  and  fine  variety  of  th<.'  oliayote,  rtpiwHeiitinij  two  doubtful 
8ulivarit!tie)!.  the  one  a  darker  jtreen  in  color  than  the  other  and  conKJiiere*!  a  Hweet^r 
aoTt,  ThJH  ia  considered  one  of  the  beat,  and  in  imlced  one  of  the  moat  commonly 
gnnvD  vfnetablea  in  Mexico  ai)d  Ontral  America,  The  particularly  large  size  of 
theae  varieties  makes  theuj  promisinic  for  introduction  into  the  wanner  iwiouB  of 
thin  country.  Bulletin  No.  28  of  the  Bureau  of  Plant  Industry  gives  a  full  descrip- 
tion of  the  method*"  of  planting,  vt*:"     [I'iiirfhiUI.) 


12026  and  12027.     Zica  mays. 


Com. 


n  Saltillo,  Mexico.     I'n'jjent*^!  l>y  Mr.  J.  H.  Silliman.    Received  November 


12028  to  12103.     Pa]-X)ma  .-^pp. 


com  ({rown  by  myself.  This 
I'orii  n-as  planted  in  June  and  harvested  atxjutthe  15th  of  October,  The  natives  mi:( 
their  eetMl  very  much  and  are  not  at  all  i.'areiul  with  it,  so  a  great  deal  of  the  so-called 
Afrj'iain  June  corn  is  not  strictly  such.  Of  the  white  variety  there  are  two  classes — 
one  with  wliitt:  colt,  the  other  with  red  coli.  The  grains  are  long  and  thin,  the  cob  very 
rimalL  It  is  a  great  droagHt  rcsister  and  very  sweet,  the  Mexican  children  chewing 
the  stalks  as  they  do  su^r  cane.  Oittle  are  very  foD<l  of  the  green  stalk  an<l  it 
produces  a  fine  flow  of  rich  milii  in  cows.  The  etalk  reaches  a  height  of  8  to  12 
left  and  is  very  sl^ider;  therefore  we  plant  it  (]nite  thick.  The  dark  variety,  or 
.Ifd'z  pinto,  IK  conndered  more  hardy  and  better  for  resisting  dry  weather.  It  ik 
shorter  and  more  stocky  in  its  growth.  It  is  not  so  eweet.  It  will  give  a  crop  when 
all  else  fails.  While  not  considered  so  fine  for  general  use,  it  is  eijual  to  anv  tor  all 
stock."     {Siaiman.) 

Peony. 

Ke<fiveil  tlmi   Me»in".  Kelway  &  Son, 

Llnll^<  of  the  l)e]Hirtiii<-nt  nf  Agricuiluri'  Ht 

12089.  J-'<,lere'i-~k-!. 

13040.  .W.'.f  O'lol. 

13041.  Tor'i--ma-la. 
13043.  ';io.y  :f  Siimmrl. 

13043.  Frhin- ,•/ WaU». 

13044.  lAoiiord  Kelway. 
18048.      I>or..lli!i  I1VM, 

12046.  Alo,,:.,. 

12047.  f;n::,-IMuir. 
13048.  .SiiZ/lr/mr. 
12049.  ImIIU-  lUliiiK 


13028. 

Maria  Kel-'iii/. 

12029. 

Agiia  Mary  Kelaxii/. 

13080. 

iMiti/  Ciirztm. 

12081. 

iV,».r«.  /I»,trirr. 

1208S. 

Mrx.  Chamherlnin. 

12083. 

12034. 

Ffiiiv  Miij-im>. 

13035. 

;*ri»cc«.  /,■«,-■. 

19086. 

Didf  'tf  CI'ireiuY. 

12037. 

JmiIiJ  KrvrHfiiril. 

12038. 

Limo»tl. 

C'.oogic 
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12028  to  12103— Continued. 

12060.  A'.iiwti/'i"  iji'fni. 

12061.  IMfi«. 
13062.  J0.1U  Nti'toii. 
13068.  Pri-ire-^  ChrigH..;. 


12064. 

iV»;f.wi</  W-iU 

12066. 

LndU  (iiroidokii 

12066. 

Mr-.  .■Uq'iilh. 

12067. 

Slatilen. 

1S0B8. 

Priiict  (•'•i<r(i<'. 

12069. 

Cofftiitu. 

12060. 

/>.»■/«*.  „/  IWt. 

tao6i. 

Aulnm.-'. 

13062. 

H'-mei  Whil.: 

12063. 

Siimiiirr  Ihiii. 

13064. 

Mitiiibeiiiii. 

12065. 

Heine  ilfH  l-'niii^iii 

12066. 

Whillfiii  Jirn.1. 

12067. 

I'rim-p  I'rmiier. 

laoea. 

Ijid'.l  <'<'rriiujU>ii. 

12069. 

.S!r  r.  J.  LliOoii. 

18070. 

Priwet-  Mu;i. 

13071. 

<iHtm  Yidw'm. 

13073. 

Mil-  .Siili'-a;/. 

13073. 

Hunch  ../■  I't/iwi 

13074. 

Milhh. 

12076. 

Tinii'd  TfHHs. 

13076. 

.U;»  Hri.r. 

13077. 

Somimi". 

13078. 

{■alUl-lwIU 

13079. 

13080. 

liiiraneM  Sriirorilo: 

12081. 

The.  Bride. 

12082. 

ma  ari^h..-  KflKCj. 

18083. 

Cyehpt. 

18084. 

S.,mfoi>.. 

18086. 

V.-n>it. 

18086. 

DH^heti*  0/ .Siilh.Tland. 

18087. 

.Ifr.  i[.„mi„!i. 

18088. 

<iueeii  of  the  M<iij. 

18089. 

lAuhi  Ceeili;  Hone. 

13090. 

ri«frtiH(  *Ww». 

13091. 

I.!,de. 

12092. 

Water  Li/t/. 

12093. 

rriu.es,.  JthiileepSinyh. 

18094. 

C'lidrilhm. 

12096. 

Alloii  I.'«-k-r. 

13096. 

ArnxK      . 

18097. 

Ilr»])fnii>. 

13098. 

Ai.iiiil-le. 

13099.* 

iMdy  Hr>„,„<rH. 

131O0. 

fiiralleriii  Ilurllrarin. 

12101. 

Kmdtj. 

13102. 

CMh>,s. 

18103. 

fJpiler. 

12104.     Fretcinetia  arbokea. 


12105  to  12107.     Ni<:oTiANA  taba<-i:m.  Tobacco. 

Kruui  Braiul.  Preflented  bv  Mr.  M.  Culuron,  ni-cretarj-  i>t  Xnncuhare,  Railways, 
Inilustry,  and  Public  Worku  of  tlie  State  ot  Italiia.  Re.-eive<l  October  31,  1904. 
12106.     Prom  Bants  Anna.  18107.     From    8.    Uongalo    doe 

12106.     From  Maragopiie.  Campos. 


12108.      CUCUMIS   MEIX). 


Mnskmelon.  . 


12109.     C'ucvN 


Mnskmelon. 

f  I'nif,  H.  W,  PiLt.i]M>lly.     Iteo'ived 
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12110.      CaLOI'HYLLVM    ISOPHTLLI'M. 

Kroiu   Honolulu,  liuwaii.     Kemveil  Ihni  Mr.  tierrit  1*.  Wilder,  Novi-ml^r  15, 


12111  and  12112. 


18111.     Fi.  I  H  .iui»iBB*TA.  CluBter  flff- 

12118.       OlTNTH    Kills    ISDJ.V.  Tlicttlj  pOM. 

12113.     SoLANLM  <'(>MMKK.s<)Ni.  Aqoatic  potato. 


"  Tiibere  prodatf  d  [rum  nUDte  jrruwn  in  ^tr  Burbank'n  cxiH^niiiCDUl  grounds  fn>ni 

iniported  tiiberf,  R.  I'.  1.  Nii.  ■"""■      "-■— ■   --    ---.^--  - ■  »--  -     •-  ^    -  ■> 

( fbirdiiM.  I 


X)rted  tiiberK,  R.  P.  1.  Nii.  10.^4.     Rret  iieiierHtion  n-ii 


12114.     JuuLANs  uKtiiA.  FoTBian  walnut. 

Ita'eivetl  thni  Mr.  K.  Valii.-ff,  ;;')vem- 


12115.     Kk(-iiii;m  Kuri.i':.  Chayote. 

From  Mexii-o.     Ke(«lved  tlini  Dr.  F:«lwar(l  l*Hlnifr,  .\..Vfiiil«r  21,  1904. 

12116  to  12119.     HuKDKCH  »pp.  Barley. 

From  Milwaukee,  Win.     Pnwented  by  Mr.  H,  (i.  Palist,  jirtiiidont  iif  the  Palwt 
Bn?wing  Company.     Rw.'eived  November  9,  1904. 
Fonr  saiiiplw  o(  barley  (jrown  from  need  fumiiihed  by  tliis  l>[«rtMLenl,  originally 
purchased  in  Svfth"if,  Sweden,  from  the  (ieueral  Sweiiifli  (■'eeil- Breeding  InHtitiite,  an 

13116.        HoRriEl'M    lllHTLrHI-M   NrTANK. 

iViHWffl.     tirown  fnjin  S.  1',  I.  Xo.  105S3  i.u  theSunuiier  farm,  WmiwafB*, 
Wis.     Yielded  Y.i  bushels  from  1  peck  of  w*!. 

12117.  HOHKBIJI  HISTHHCM  SITANS. 

fhertilUr  11.     (irown  from  S.  P.  I.  So.  10584  on  the  W'aswin  fBmi,  Uranville, 
■\ViB.     Yielile<l  oj  bufbels  from  1  peck,  appniximati'ly. 

12118.  HOHDKCM  DWTICilCM  SUTANM. 

Hanndiai.     (irowii  from  S.  P.  1.  No.  loos';  cui  (he  WaHwiufiiriii,  (Jranville, 
Wie.     Yielded  7  buxheis  from  1  pe<:k  of  eee<l. 

12119.  IIouDsrv 


12120  to  12129.     IIuHDKUM  8pp.  Barley. 

From  Milwaukee,  V-'iti.     rn'w.'nte<l   bv  Mr,   AufTUBt   L'ihiciu,  iwiTetarv  of  the 
Si.'htiU  Brewing  Otniiiaiiy.     Rei'eivt'i!  NovemlM-r  21,  1904. 
Barley  samples,  as  follows: 

18120.       HOBDEIH   TfTHAtnrcni  M. 

Athnvrle.     tirown  from  S.  P.  I.  N"o.  7427,  oriBinally  (mm  Spnin. 
07     -  ,  , 
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12120  to  12129 -Continued. 

13131.  l[0iUlK['»     UIKTICHI-M. 

(irown  from  S.  P.  I.  No.  71*92,  originally  from  Mnnich,  Bavaria. 

13132.  UOMUKI-U    HKX.^OTICKITM. 

(iTown  from  S.  P.  I.  No.  ftWi*,  cjrijriiially  from  ('lirii'UadiH,  Nurway. 

1313S.       HOKDKL-H    VIMIAHIi. 

ilaraoiit,     (irowli  from  8.  P.  I.  No.  9H77,  uriginally  from  Caini,  I'^^yjit. 
13134.     IloKiiBi-H  ei>. 

Grown  from  California  seed  tliat  waM  orii^nally  itiiporteil  fn<iii  MoravJH. 
13186.     Hoiii)Krsi  ninricHUM  suta.nk. 

Hanna.    (irown  from  S.  P.  1.  No.  ICWK,  orininally  fmin  -iiistria. 
191S6.     H»Ri>m-M  i>ixriciiiTU  nvtank. 

Primeni.    tirown  troui  S.  P.  1.  No.  10583,  orijfiiially  from  Sweileii. 

IS127.       IIORDKIM    niHTU-HlTM    .SdTANH. 

Chrmlifr  11.     (irown  fnim  S.  P.  1.  No.  10584,  origiiiHlly  from  fiwwiirn. 

13138.^    IIOBDEIM    UIKTICHI'M    MTANH. 

JlamichrH.     Grown  from  8.  P.  I.  No.  105S5,  originally  from  Sweden. 
13139.      lIOKnEIH  DisTicniM  khkctlm. 
JViinim.     (tfoivii  from  8.  P.  I.  No.  1068f>,  originally  from  Sweden. 

12130.  Okyza  sativa.  Rice. 
Froui  Calcutta,  India.     Keieived  thru  I,  Henry  Burkill,  esq.,  M.  C,  ofBciatinK 

Tei>orter  on  economic  prodnrte  to  the  ROvemment  of  India,  Indian  MnBeuni, 

October  21,  IWM. 
Rekikmh  paddy  seed,  said  to  be  the  nioxt  valuable  rice  in   India;  jgron'ii  on  thtt 
Ganges  where  it  emerges  from  the  hills.    A  lowland  variety  of  rice,  said  to  be  worth 
twenty  times  the  price  of  ordinary  rice. 

12131.  Xantuuxylum  i'IPEkitum.  Japanese  pepper. 


12132  to  12134. 

From  Brightj»n,  Utah.     Received  thru  >1  r.  Kphraiiii  ClawH.)n.  November  10, 1904. 

13133.  Tbifoi.iim  .\i.ii:xANDRiNii>i.  BerBeem. 

ISiaS.       AVENI    MTIVA.  Oat. 

Grown  from  8.  P.  I,  No.  102tHl,  originally  from  Algeria. 

13134.  Tritii'i'm  viuiarb.  WlieRt. 
CKiil-bidtii.     (xrown  from  S.  1',  I.  No.  lU:fl,  originally  from  Kiitwia. 

12135.    ViaA  atbopurpurba. 

From  Santa  Clara,  Cal,     Beceivwl  thru  Mr.  (;.  (.:,  Morwe  in  l!»04. 

12136  and  12137. 

*.  James  Veit^'b  &  8ont4  (IJinit«d), 
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12136  and  12137— Continued. 

nlrnoidei'.  The  Imrk  in  tbe  only  imrt  used,  and  is  much  eateemed  by  the 
Cbinefle  as  a  ilrag,  tonic  and  varioui*  iilher  properties  being  assigned  to  it.  It 
is  <le?('ril)ed  in  nearly  all  (.'hiiiette  workH  on  innteria  medica  atid  botany,  the 
wrlkf  t  tiieiition  of  it  being  givrn  in  the  Herbal  of  which  tbe  Emperor  'Sh6n- 
Nnnt;  is  tbe  reputed  author,  aiid  wbich  ■kos  oommitted  to  writing  probably  an 
carlv  ae  the  fiivt  century  of  our  era. 

"The  tree  is  cultivated  in  I'm  all  plantations  in  the  mountainous  reicionH  of 
Szechwan,  Hupeh,  and  ShcnM;  anil  from  them;  diptrictB  it  is  brought  to  Han- 
kow, tbfi  great  mart  for  drujfs  that  are  produced  in  the  western  provinces'. 
From  this  jmrt  about  100  tons  are  annually  exported  by  steamer  to  the  other 
treatv  ports. 

"  tC'iroiiiiiii'i  nliiwtilfn  haf  bwn  fir<)wn  out  of  dooft  at  Kew  without  any  pro- 
teeliun  fur  the  taot  six  yeara.  It  is  a  vigorous,  free-rooting  plant,  and  bears 
trunsplanling  well.  It  will,  I  l>elieve,  thrive  in  any  Boil  ol  average  quality, 
but  seeniH  to  prt'ter  a  rich,  light  loam.  In  bucJi  a  Boil,  at  Kew,  young  trees 
struck  from  cuttings  five  years  ago  are  now  (i  feet  high  and  make  shoots  2  feet 
to  2^  feet  long  in  one  season. 

"It  lan  !»  proriBfrattvl  I'aiiily  by  means  of  (buttings,  and  with  these  two 
methods  may  be  ailoptnl.  The  quickest  method  is  to  take  pieces  of  tbe  current 
seasi.in'H  growth,  alidut  d  inches  long,  in  late  July  or  early  August,  insert  them 
in  pots  of  very  Mtndy  soil  (thensualmixttire  for  cutting),  and  then  place  the 
pots  in  a  house  or  frame  where  slight  bottom  beat  can  be  afforded.  The  cut- 
tings tibould  be  made  of  shoots  in  what  gardeners  term  a  "liaif-woody"  con- 
diti'i[i.  They  will  take  root  in  a  few  weeks  an<l  can  then,  after  a  "  bardening- 
off "  period,  lie  planted  in  nursery  l)edf'.  The  second  melhofi  ie  to  make  the 
cuttings  of  the  leattess  woihI  in  Nnvemlier  anil  <Iibbte  them  in  sandy  soil  in  a 
cool  frame  or  out  of  doors  under  a  cloche,  or  hand  light.  They  will  take  root 
the  following  spring.  This  inethoil  is  not  so  quick  as  the  other,  nor  have  we 
found  it  m  --nre."  '{ Keir  BiilMin  Xo.  1,  1904. ) 
12137.     Davidia  iNVi.LUtHATA.  Davidift. 

iStfc  descrijitlon  of  this  beantifal  tree  under  S.  P.  I.  No.  16208. 1 

12138.  MA>-(;iFEitA  INDICA.  Mango. 
From  Miami.  Fla.     Hc-eived  thru  P,  II.  Holf^  Novemlx-r  :.':i,  IWH- 

(;',r,hii.     Grown  from  S.  I'.  I.  .\o.  ;)7ai. 

12139.  NicoTiANA  SANDKKAK.  Flo\7eiing  tobacco. 
From  Philadelphia,  I'a.     Iieceive"l  thru  Henrv  A.  Dreer,  luiiirpii rated,  Novem- 
ber 25,  1904. 

Viirmiiif  liilKivtf-^H'i'ieietl.  Seiil  of  a  new  hybrid  Niivitiana  raieeil  in  Kngland. 
Described  an  forming  busby,  nnich-bran<died  plants  2  feet  high,  laden  with  flowers 
from  base  to  summit.  Flowere  are  a  carmine  re<l  and  fragrant,  a  single  plant  pro- 
tlucing  thousands.  Keseinbles  .V.  affinif  in  form,  but  has  a  short,  stout  tulH!  and  doe! 
not  close  lip  in  claytime.     (See  No,  12368  for  history.) 

12140  to  12230. 

From  Yokohama,  Ja}mn.     lte<vive<l  thru  the  YokoiialuH  Nurserv  (toinpanv  iil 
the  Plant  Iiitrociuction  Garden,  Chico,  Cal.,  Octolwr  31,  1904. 
13140.     Ahaua  coroata.  KOTashi  udo. 

Two-year-old  roots. 

12141.  CiTRiTssp.  Orange. 
Nalmidaldai, 

12142.  Kehjewokthia  cmhiineki,  Kitsumata  paper  plant. 
13143  to  131&S.     LiLii'M  s|>|>.  Liljr. 

12143.  LlLIUM       .M,K.\AS-  13146.      LiLllX      batmak- 

12144.  Liui-M  AikATtii.  13146.     l.iLinr  hkow.sii. 
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12140  to  12230— Continued. 
1S143  to  121S6— Gintinui^. 
12147.     Liuvu     voRam 

13148.     Liui'v  cN-foLuu 
12149.     Lii-u-M  HA\s>si. 

ISlflO.       LlLItTM  KKAMKKl. 

19161.     UuvK  iBi.in 

ISlSe.       MlHCANTKIW  (DNDKNSA'l 

13167  to  12176.     KuLUMBiisi 

12187.     Teiyiht  ren. 

13168.     Tmjiku  madam. 

12189.     HKbiyomi. 

12160.      Taihahurea. 

12X61.      Toka  ren. 

12168.     Higotkibori. 

12168.     Shoktoren. 

12164.     Tamaumgi. 

13168.     Shiro 

12166.     -VUi-oi 
1B177.    Phvllobtach 

12178.  Phvllostach 

12179.  pB¥i.LijeT.\(-ii 

12180.  Phvllootacii 
12181  to  12230.     Pj 

13181.     A'<W>io 


12183. 

roj/f  hizakuni. 

12163. 

Oihobin. 

12184. 

ITaru  ara^i. 

12186. 

Hnria  tav. 

12186. 

Kurama  yawa. 

12187. 

Higan  liiidnrf. 

12188. 

(hkilx'wni'i. 

12189. 

Bern  gavio. 

13190. 

12191. 

Shmi  hiije. 

12192. 

Batan  iatiirn. 

12198. 

Strcjttsa. 

12194. 

Mi  irot^turii. 

12198. 

Itfu  <ie». 

12196. 

Aiagitmtum. 

12197. 

Kumiigai  tiilmr 

12198. 

X..r„  (?)  ^kHT 

12199. 

KWiynim. 

12162.  I.IL 

12163.  1.II. 

12164.  I.iL 
12166.  LiL 


12167. 

nioam  rm. 

13168. 

Kayii  rm. 

13169. 

Ilahi  iH^nu. 

12170. 

Snhivi  ir». 

12171. 

Vmijo  rut. 

12172. 

Neihaht  Ttn. 

13173. 

Sh'-xhi,  rCH. 

13174. 

Sen!  iMian. 

12178. 

KiMhi  rex. 

12176. 

Aiahir^. 

Bfunboo. 

Bamboo. 

Bamboo. 

Flowering  cherry. 

12200. 

A'<i/»;/™. 

12201. 

12202. 

]VaM-if>-0. 

12208. 

Kiuriiiji. 

12204. 

Oitiidtii. 

12206. 

lchi,,(,. 

12206. 

(iitr,. 

12207. 

ifrlyH..: 

12208. 

J.mmi 

12209. 

lllz,d-nr'<{Auxy). 

12210. 

.Vihrnima  g<Mi. 

13211. 

IToi-ikaaii  nioi. 

12212. 

Horinji. 

12218. 

Haia  tnkara. 

12214. 

f>ch<H4iiH. 

13216. 

Yotlhl. 

13216. 

ASh'iiffiiina  mittim. 

12317. 

Tou'imn  mhin: 

18218. 

K'.t!»l  -..Kuhii. 
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12140  to  12230— Continued. 
ISiei  to  13330~C;<)iitititie<l. 


12219. 

Xit',r'„noti. 

12230. 

Haitikvz'iH. 

12321. 

Uozaninna  n 

12323. 

Kihixhi'kw. 

13223. 

Tal-i  nUii. 

13234. 

IH:  l,.'ir,:. 

1332fi. 

Nenrrko. 

12320. 

Tolantisihur, 

13227. 

Ama„o;,uu,l. 

12228. 

Fjigeiuo. 

12229. 

Ourhiziiknxi, 

13280. 

Kiriu. 

12231.     Mei>ica<i<)  .sativa.  AlfEdfo. 

From  Vernon.  Ttx.     K«*ivwi  Ihrii  Mr.  J.  A.  White,  NovL'iiilwr  28,  IHW. 
Tiirte-l-in.     Umvn  from  S.  1'.  1.  Nc.  iMfiO. 


12232.     l*isTAt;iA  tkkkbinthun. 


I'll  tlini  Viliitoriii-.'ViKlrii 


12233.     Hyacinthuk  orientalis  auiuh  s. 

From  Xnw  Yort,  S.  Y.     Ktwiveit  tlim  .1.  M.  Thorl.ii 


Hyacinth. 


12234.       PlILKUM    I>KATENSK. 


Timothy. 


12235.     JjILIUM  I'liii.irriNKNSK. 


Benguet  lily. 


1.1,    1904.     Colleftwi   by  Mr,    R.  B.    Wiiljami.,   t-ollecUir  [.>r  Ihe   Sew  York 
Bol&iiH'al  GanlenH  in  Ihe  [iriiviiir^  <>f  Benjiiiet,  t'.  I. 


12236  and  12237. 


^■.•Tm-  i 


13336.  AcKR  MAiw.MiYLLi  u.,  Oregon  maple. 
" Haiulsuiiie,  ruundlieadei)  triN.-,  TemarkHblb  Cor  itH  lai^iolkAge.     Nothanly 

in  the  North.  In  western  Washington  thei«  rnapleH  grow  from  2  to  5  feet  the 
firat  year  from  need.  They  bt*!  the  fineft  of  street  sliude  treea,  and  Htarid  any 
amount  of  wind.  They  rtow  60  feet  high  at  (!1earbrook  and  reach  3  to  6  feet 
in  diameter."     ( Gibtui.) 

13337.  TiuriA  okiantka.  Giant  arbor  vitae. 


12238.     Lansil'm  duhesticum. 

From  Bnitenzorg,  Jtiva.     PreBentwl  liy  Doctor  Treub.     Uei'ei 


Doekoe. 

■nd  I)eceinber  5, 

"One  of  the  must  refreehiug  fruits  of  the  Dutch  East  Indieii,  which  deHerviii  to 
be  well  known  in  the  Western  Tropin,  l>ut  which  liithertn  seems  to  have  been  i|nite 
overlookeil."     ( Pairdiild. ) 

"A  low-srowing  tree  of  the  East  Indies  wliicli  is  I'ultivateil  to  Hiiiiie  extent  Cor  itt< 
fniit,  which  ia  known  in  Java  and  .Maluklia  as  '  Lani«h '  friiit  ami  w  much  esteemed 
for  its  detiiate  aroma.  The  pulj)  '»'  of  Hoiiiewliat  lirm  consistence  and  conlainK  a 
raoling,  refreshing  juice."     {Jtu-kiKiii  in  Traiu.  Liim.  Soc.,  XIV,  3  ilSS.i).  115.) 


A<!APAXTIIUS    I'MBELr-ATlS. 

Wjiwhingt'tn,  D.  V. 


\  thru  the  \Rl 
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12240.      JVlANCIl-'KltA    INUK'A. 

Mango. 

Fr.)ni  Manatee,  Fla.     lt.-<>eivi.-l  tlin: 

L  Mr.  . 

V.  J.  Pettifiivw,  DweiiibiT  7,  ]«M. 

yv(.x»  .W,.  /.     <;n.«-n  fr..i„  S.  1'.  I.  X. 

1.  :{7iK>. 

12241.      MANOIbERA    INDICA. 

Mango. 

h'Tom  MangimiH,  Fla.     Pni-eiilfil  h 

1901. 

y  tev 

.  K.  K  (iaie.     Ueci^ivcd  Dwember  7, 

JV-v  /^,«;,.     Ilninii  rn.ii.  S.  ]■.  1.  Xo. 

:i7(t". 

12242.     Bkkhkris  kkem(intii. 

Fnmi  TucBoii,  Ariz.     IleireivLtl  tlini  Sir.  J),  (i.  Fain-hiUl  .it  llie  \'U 
tiim  (iitrdeii,  Cliii-o,  Cal.,  September  10,  1904. 
"tSeedx  frouv  iilaiilu  ^ruwiiig  <>ii   tlif  I'xiieHiiietit  slatiun  iinxiiiilti. 
d*«ert  fonii  for  hrenilintt  witli  ft.  tlimiheri/'i.        \  Fuirrliilil.) 

12243.      I'ISTACIA    VEKA. 


"  These  setxlH  were  iiniwii  /rom  trcei!  graflett  irii  /'.  miilim  aixl  were  iibtaiiiiHl  fn>iii 
a  Mr.  Nazar,  whiwe  people  itraft  the  pistai'lie  on  Ihi.s  i-pwies  hi  ihe  dry  country  near 
a  the  KaphratcH  lEiwr."     (Sirhigle.) 

12244  to  12302. 

A.  coliertiiiu  of  \i\iUif  Hccured   for  en i)eri mental  work   in   the  IViwrtHiciit  bnlh 
ganlen. 

13244  to  12265. 
Fn.n 

12366  to  12278. 

From  Ldiiilciii,  Kntjiaiid.     Kemvt.il  thru  Willium  Bull  A  Sojii?,  Nciveiulwr, 
liKirj. 
13377  to  12279. 

Ff'uii  Clearhniok,  Waali.     Kti'i^iviii  thru  Mr.  l.(-irm>  (iiblw,  Xoveiiilwr, 
IWl. 
13280  to  13398. 
,     From   <4iUTii!«v,   Kn^iau.l.     Ufci'iveil  from   lluljerl   A  Co.,   Sc-pteuiber, 

1904.     rarchastil  thru  Mr.  Nkhola«  I.u  Pi^te,  M.nirit  Vertum,  N.  Y. 
lSS9e  to  13303. 

From  Kltrii-k,  Vh.     Ketviveil  tlirn  I'.«t  Br.>then=,  Clctohcr,  1!I04. 

12303.  AvENA  sATivA.  Oat. 

From  Brookings,  .-;.  Dak.     Uc(-eive<l  thru  Mr.  II.  I.Steariis,  Decembers,  1904. 
Nui!i-I><i!i.     (irowii  from  S,  J*.  1.  Xo,  5!):W, 

12304.  Skc'iiium  rdui.I':.  Chayote. 

Fnmi  Xeiv  Orleans,  [m.     rreseritecl  hv  the  J.  Sti-ekler  Sii-il  (■onipauv,     Hecelveii 
Noveiulier:?:!,  HlOt. 

12305.  Manqifkka  indua.  Mango. 

Reiviveil  thru  Mr.  Jolm  B,  Heaeh,  Diicewiber  9, 
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(vwiitiil  l.v  Dr.  H.  P,  lliilstucl,  AKncuitiiral 
iwi.k,  N.  .1.     Rwfiviil  Dii-ember  (i,  liKH, 
i>;i(N-te<l  by  Mr.  A.  Klliwlt  Itn.wii,  of  tlie  Marine  Cnqw, 


r  HulNttsl. 


12307  to  12357.     Haux  spp.  ^ViUow. 

From  Ottawa,  ('anada.     T'resented  l»y  Dr.  Williani  '8auii<)era,  director  of  thfi 
Central  Kxperimi^ntHl  Fanii.     Rt^t-ivprt  IVcembcr  14,  1902. 

A  follfx^tiiin  of  spciieB  ami  i-arieties  of  willow  Bi^*infr  in  th^  arboretuiii  of  thu 


Then 


iK'latiir*!  jnven  if  that  rtn'OKniia^l 


13309.  S.M.IX 

13310.  Salt.* 

13311.  Sauv 
18313.  Sai,l.y 

12313.  SAI.1X 

12314.  Kai.i\ 
12318.  Sali\ 
13316.  Salix 

12317.  Sauv 

12318.  f^AMX 

12319.  Sam\ 

13320.  Salli 

12321.  SAU.X 

12823.  Bau'x 

13333.  SU.IX 

13324.  fi.\u\ 

1333S.  ^.vLix 

13320.  Salix  n 

12327.  Sau 

12328.  Sau 

12329.  Sam 
12380.  Sam 

12331.  Sau 


12333.  Sauv  jiwip 

12334.  Sau.v     aui.i 


12336.  Salixi- 

12337.  Saux  / 


12340. 

Saux 

12341. 

Raux 

12342. 

Salijc 

13343. 

Saiax 

12344. 

Saux 

12848. 

Sau\ 

12846. 

Salix 

13347. 

Salix 

12848. 

Rali.v 

12849. 

Sau\ 

12350. 

Saux 

19861. 

Salix 

13883. 

Saux 

12883. 

Saux 

12364. 

Saux 

12866. 

Saux 

13356. 

Saux 

12867. 

Saux 

,db,  Google 
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12358.  XicoTUNA  sANUEHAK.  Flowering  tobacco. 

Fruin  New  Y..rk,  N.  V.     Itiwivril  tlmi  .1.  M.  Tlmrliuni  &  <■...,  l),-<vml>.T  H, 
1W4. 
(iiniiine-^lti»n-red.     "TJiin  vHrictv  iHtlie  rexiilt  of  i-nxfeiD^tlio  dwarf  purple- flowerei] 
.V.  forifftiann,  fnmi  Braxil,  witti  V.  i#nw,  the  wi'll-knowii,  fn^rnwit  whiU'-flonere"! 
KtirilPn  animal."     {Sander  c('  .'Ainji.) 

12359.  ].ATiiYKr«  o)>nKATr».  Swe«tpea. 
R(Hfive.l  thni   Watkins  A 


12360.     Akzfxia  quanzbnsis. 


12361.    Lathyri's  »ylvestri.h.  Flat  pea. 

From  New  Y.irk,  S.  Y.     Received  thru  J.  M.  ThoH.iim  A  <''i.,  X.ivembtT  21, 

lilOJ, 

12362  and  12363. 

Frraii  Bangkok.  Siair 
the.  SiftmeM  minister,  In  Dr.  B.  T.  (iallona) 
PlanU  iiaeil  extenMvely  in  Bangkok  as  n  ron<liinent. 
12369.  13363. 

Krawan.  (Xo  name  (riven.) 

12364.  LlLlUM  GIOANTRUM.  Xdl 
From  New  York,  N.  Y.     Kereive.1  thni  Henry  A  I^ee,  I)ifeiii}«>r  13,  1»(VJ. 

12365.  Panicum  maximum.  Chiinea  grai 

Ilweiveil  tlini  tlip  Auriciiltiiral  lOxjierinienl  Sialic 

12366.  Skciiium  Rnri.K.  Chayote. 

From  New  Orli-anc,  Ij».     Re<'('ive<l  tlirii  tile  .1.  Stcckicr  Seeil  Criiiipaiiv,  llef^iii 
iH-r  IS,  1301. 

12367.  Dahlia  sp.  /  Dahlia. 

Ren'ive.1  thm  Mr.  Federicii  Ohi»o)i 

Gladii>i.us  GAXDAVF.Nnif*.  Q-ladioluB. 

tlini  Henry  A.  l*reer,  ln('i)r|)onih'd,  F)e"' 

White  hilly. 

12369.     pAritYRiiJzcs  sp. 

From  Santa  Maria  ilel  Rio,  Mexico.     Re<'<'ivp<i  thni  Dr.  Kilwanl  Palmer,  Decem- 
ber 2\,  1904. 

"There  are  two  forma  of  this  PachyrhizUM,  one  i»Iled  Agiia  (water)  and  the  other 
Lecke  (milk).  These  two  fonns  have  Iteen  longrecognizwl,  bnt  not  as  i«parateapecieB. 
At  Santa  Maria  del  Rio  I  sa»'  several  fleldn  of  i\t\»  pl&nt  cultivated  on  ridges  RO  that 
the  plants  might  he  irrigate<1.  1  was  informed  that  botli  formx  were  grown  in  the 
rame  |>atph  and  could  not  be  dintinKnished  either  by  their  folii^  or  flowern,  and  that 
ST 

Digitized  by  G(Xlg[e 


DECEMBER,  1903,  TO   DECEMBEE,  1905. 


87 


it  was  only  by  lasting  the  roots  tlieniselvea  that  th«  differenca  could  be  de(ecl«J. 
Botli  varieti<H  itrt;  considered  equally  valuable.  They  are  eaten  raw,  eepecially  by 
travelers  dh  long  tours  thru  t)ie  drier  portions  of  the  country,  as  their  watery 
<:haract«r  tnake»  them  valuable  for  queiichin;;  one's  thirst.  They  are  also  considered 
nutritious  and  are  said  to  make  Kood  pickles.  It  is  possible  tbat  they  may  also  be 
cooked  as  turnips  are  and  could  fw  cuttivated  in  Temoua  where  the  turnip  will  not 
{I'abnfT.) 


thrive. 


12370.     Irih  sp.  Iris. 

From  Fairfield,  Wash.     t!ollecte<l  by  Mr.  A.  J.  Keters,  August  21,  1904. 


12371  to  12393. 


Fro 


I  Abys 


AbjrsBinlan  seads. 

VbVBBinia,  Africa.     Rec«ived  thru  Hon.  Robert  1*.  Skinner,  commissioner 

()( the  United  Htates  to  Abysainia,  December  15,  1904. 

A  collection  of  seeilM  made  for  Mr.  Skinner  under  his  direction  by  Mr.  Eugene 

Carette  Bouvet.    This  collection  is  supplementary  to  the  (Collection  received  June  3, 

19(H,  Not!.  11039  to  1111»,  from  the  same  source.     The  names  given  are  transcHbed 

from  thoiie  written  npon  the  original  pack^ee. 

19371.     Andbopouon  sorcihuh.  Sorgrhum. 

Sorsrhum. 

Borghuin. 

Borghum. 

Barley. 

Barley. 

Wheat. 

Teff. 


13372. 

Ahdropogoh  BOROHL'M. 

12373. 

12374. 

ASDBOPOdON    BOHOHUM. 

12378. 

HOBDBUH  Sp. 

13376. 

HOROBUH  Sp. 

12377. 

Tbiticim  sp. 

12378. 

Eragrostih  auvhhinica. 

12379. 

Triticum  diococcum. 

12380. 

COFPEA  t<p. 

12381. 

COFFEA   sp. 

12382. 

COFFKA   ap. 

13883. 

Zka  mays. 

12384. 

Zea  uavs. 

12386. 

EBA<IROffriS   ABYSSINICA. 

13386. 

Eragbostib  abynminica. 

13387. 

SbSA«U«    INOICUM. 

18388. 

PlM  PIN  ELLA    ANISUM. 

18386. 

GlTIZOTIA   OLEirERA. 

13390. 

Elblsi.ve  CORACANA. 

12391. 

LlNtlM   sp. 

12392. 

PlSUH  SATIVUM. 

12393. 

Wild  coffee. 

Harrar  coffae. 

Cultivated  cofi^. 

Oom. 

OOTB. 

Teflf. 

TefF. 

Sesame. 


Flax. 

Pea. 

Ohick-pea. 


Beta  vulgaris. 


Said  by  Mr.  Bohm  to  be  nr 
12395.     Physalis  sp. 


'e  subject  to  outside  infiuences  than  ordinary  seed. 

Gronnd  cheny. 


Keceivcil  thru  the  Livingston  Seed  Company,  December 
Ordered  for  Mr.  Burbank's  experiments. 


ilized  by  Google 
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12396.  Phvsalim  sp.  Pnrple  ground  cherry. 

Fn>m  Columbus,  Ohio.     U^^ivcl  thru  tlif  l-ivinKft'iii  Si-e.!  Coiiiiianv.  Dii-ein- 
hvt  24,  IWM. 

12397.  Zinnia  elkuans.  Zinnia. 

.rt.)  Herh  A  Willie, 


MF.niGAdO    MA' 

Fort  Collins,  Col 


12399  and  12400.     (Jlycink  iii.spida.  Soy  beau. 

I'll  thru  the  Hatch  Exi)pri]iH'iil  St;iti(in,  I)fiifuihi'r 


12401.      Il-OMOEA  sp. 

From  Miami,  Fla.     Recfivwl  thru  Prof.  P.  H.  HoUm,  Sulilropii^al  l^horatory, 
Tlecember23,  liKH. 
A  piuk-floweroil  Ipom...a  nrn«-.i  rroiu  >-eei\  ^miml  liy  l'r<if^*"ir  Kiilfs  in  Culm  cir 
Jtuna'ifa. 

12402  and  12403.     Opuntia  ficus-ixdiia  liYMXoOAKPA.         Tana. 

From  Sice,  France.     lieceivtnl  thru  Dr.  A.  Rol>ert«jii- Prow 'how  skv,  Etei-emlier 
27,  \i)Oi. 
"In  a  letter  of  December  12,  Doctor  Proechowskj- remarks;  'Theyoungiointaof  thifl 
speciea  have  email  epini-s,  hut  thew  fall  oft  iu  the  iwcond  yoar.    Am  reganl*  the  fniita, 


13  three  years  that  they  have  been  produced  in  my  garden,  ami  they  have  always 
eo  abBolut«ly  idpiiifle^  without  any  of  those  almost  microscuiiic  spiculen  whirli 
e  the  great  objection  to  tlie  fruits  oi  Opuntia  in  fceneral.'     The  present  year  only 


three  fruits  were  developed,  and  the  feeds  spnt,  So.  12403,  are  from  one  of  those 
fruits.  As  this  small  number  of  seeds  represents  the  tutal  number  contained  in  the 
fruit  it  is  evident  that  tbe  variety,  in  addition  to  liearing  i<pinele>>H  fruits,  bears  frait« 
vith  comparatively  few  seeds  in  tliein.  Doctor  Pro^'bownky  further  remarks  that 
this  Opuntia  is  the  largest,  quickest  growing,  and  most  piclareiKiue  of  all  of  the 
Opuntias  wiiich  he  has  evet  seen,"     ( F'l'irrliitd. ) 

12404.     (_'ek1':us  vai.idim. 

A.   RolH-rti'oii-l'rfisi'iiiiwaky,  Det-em- 

"A  tall,  picturesque  plant,  which  produii'^  fruit  the  size  of  a  goon;  e^g  aiid  of  a 
beautiful  magenta  color.  Thew  fruits  ari>  alwilut^ly  wiiliout  wiiicules  and  of  veiy 
good  lanle.  Doctor  Proschowfky  remurkH  that  Yw  knows  I'i  no  other  fruit  wbicli  is 
BO  'melting,'  aiid  it  resembles  nmeh  the  'i^nowi<'  siikt  in  l.alin-.^mericDn  countries, 
consisting  of  real  snow  mixeit  with  some  fruit  juice  or  sugar."     {Fahekild.) 

12405  to  12407. 

From  New  York,  N.  Y.     Receive.1  thru  J.  ^I.  Thorbuni  &  Cj>.,  December  i-*,  litOt. 
12406.     Iloins  LANATL-s.  Velvet  gTass. 

X  forage  (frass  of  poor  quality,  but  cH]Kihle  of  irri™ing  vvi-ll  on  dry  wiil. 
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12405  to  12407-    Coiititiiit^cl. 

13406.  Spemgili  akvenhis. 

An  tiniiiiHl  plant  of  e»i|i«i'ial  vmIiu-  < 

13407.  Orkitbopi's  kathis. 

All  iinniial  legum?  fnr  urowhiK  "ii 


ilry,  mnily  lan<l. 


Berradella. 


12408.     Ulkx  bl'KOpaeus. 
From  Dublin,  IrelHml.     Recei' 
"The  cultivation  (if  this  plant 


Oorse,  ^rhin,  or  fdrze. 

Koberteon,  l>ecember  2H,  1«M. 


Iiru  Hogg 

teil  only  to  wa^te  landa  which  are  unRt  For 
profitable  culturen.  in  portions  of  northern  France,  the  Nethertandp,  Enn- 
land,  and  Ireland  the  plant  in  utilized  ?u<x«>Hfiilly  bh  fodiler,  being  cut  and  passed 
thru  a  special  Hhreddinf;  machine,  which  redncea  the  spines  to  a  harnileEs  pulp. 
In  the  Maileira  Inlands,  J.  B.  Blandy  informed  tne  that  it  was  very  keenly  relished 
by  cattle  and  furnished  on  excellent  fodder  for  milk-prwlucing  purpoeee.  The  plant, 
altho  not  a  tender  species,  will  probably  .not  be  hardy  in  the  Northwest,-  but  snould 
be  tried  in  re^ons  with  a  climate  similar  to  that  of  England  and  Ireland,  on  rocky, 
barren  hillsides  where  other  plants  will  not  thrive."     {Fitirchild.) 


12409.      ]VlKIIU'A(i<>   SATIVA. 


AlfEdfa. 


This  seed «     „  ,  ,    , 

Fork  Canyon,  ITlah  County,  Utah,  on  land  without  irrigation,  abo\'e  water  lint  .  . 
sei'tion  1,  township  9  ttoutb,  range  4  east.  This  lan<l  has  grown  alfalfa  seed  fnr 
nineteen  years  in  snccession,  and  this  wv.1  is  from  the  nineteenth  cro]i. 


12410  to  12448. 


Miperative  work  mnducle*! 


13410  to  12423. 

From  Paris,  France.     Received 
de  la  Mfgisserie,  December  29, 

thru 
1904. 

Vihr 

lorin-Andri 

eui  &  Co.,  4 

12410.     .Aco.NiTrM   napki,- 

13417, 

Tmyjics 

13411.     AniNrriM   napki^ 

13418. 

UOKMARJSrS 

13412.     IIy,ricya.wih     m- 

18419. 

Satl-ueja  koj 

12413.     I.AVANnri.A  vhha. 

13430. 

DELpmNIlM 

13414.  Carch  lAHO. 

13415.  PvRCTlJRrSE         KO- 

1S431. 

^k■|!A^Lll1M 

1'               ■ 

13433. 

ORlfiANt^H 

Hroad-lfireil. 
13424  and  12426. 
From  Msnliatiau, 
Iftn-I. 
12434.     Fkints 


■.  11.  W.  ilaker,  Xn 
12426..  S..e.ls. 


bliEitS    AND    PLANTS    IMPORTED. 


12410  to  12448— Continued. 
13426  to  13441. 

From  Krfnrl,  liiTi.iHiiv-     Kect'ivpil  II 
IflW. 

12436.       K^KAI.UIM        K1.A- 

13427.  AcosiTCM-  nahki,- 

13428.  AcoKirrM  nai-kj.- 
18499.  HvostvAxi-.  m- 
13430.  Lavaniiila  veiia. 

12431.        CaRI-M    A.IOWAN-. 

12433.     (>ki[:an[>ii      vir.- 

13433.         I)EI.HH1N11'M       ^a- 

13443.     Cassia  anoustifoua. 


I  Iliiiit:i-  A  S(-hiiiicll,  Dpivmlipr  I'-t, 

13434.  I'VRETUKL'M        11»- 

13436.  I'VKBTHnUM    cine- 

13436.  CoLCHicuM       w- 

13437.  Thvwi'uvui/iakw. 

12438.  KllBMARINIH  OVFl- 

12489.  SATIRItTA  HORTKN- 

12440.  liRYO.S[A    A1.UA. 

12441.  Brvonfa  niDii-A. 


1904. 

12443  to  12446.     I'akax  t;[N 
Krom  Cuba,   N.  Y.     Reeeiv* 
1904. 
12448.     Oiif-ycar-..l 

12444.     Two-jBHr-ol 

12447.       MONAKJIA    nHTlT.I)SA. 


i,  Tex.     Rprnvwi  thru  Mr.  H.  II.  Fisher,  Oi-li.ber  31 , 


Giiueng. 

1  Bat<v  (iinseiif!  (lardens,  Oirtober  31, 

12448.     Threi-ycar-ol.l 
12446.     <  liinninated  seerl. 


Wild  berg-amot. 

Friim  RocheHtfr,  Mieli.    K«v'ive<l  thru  Mr.  Wilfred  A.  Brotiiertoii,  Kovem- 

irt  14,  ism, 
12448.     MoSAHin  iTxiTATA.  Boraemiut. 

From  lACnifwp,  Win.     Kweivwl  thru  Dr.  K.  ('.  Swarthoiit,Oi.tober28, 1904. 

Dahlia. 


12449  and  12450.     Dahlia  .xpp. 

From  GuadalAJarn.  Mexirci.     Kewived  tlini  -Mr.  P'e<1eri<v>  Cliiiiolm,  IJei^mbci 
27,  1904. 
Seeds   coUefliPii    ln^ar    Ixtlahi 
GuadalHJara. 

12449.     Whit«.  184S0.     Strii>ed. 


(k'l   Rio,   Jalisco,   Mexico,    northwest   from 


12451.      KCTREMA    WAHA1II. 


Japanesfl  horse-radish. 

1   the  Yokoliania  Nursery  Oompany, 

(ne«:rib«l  in  detail  in  Ifulletiii  No.  42  of  tlie  Bureau  of  Plant  Industry.) 

12452.     Akalia  (ukdata.  Kan  udo. 

From  Yokohama,  Japan.     Hereiveii   thru   the   Yokohama  Nnniery  Company, 
DecemtwT  29,  1904. 
( Kor  description,  see  Bulletin  No.  42  of  the  Bureau  of  Blaiit  Induatry.) 


DECEMBER,  1003,  TO   DECEMBER,  lOO-J. 

12453  to  12547.     Okvza  sativa. 

"StiiiipleM  uf  rioe  received  in  uiuk 
uiBhins  Mkinc,  for  testiiif;  in  connection  with  the  eFfortH  ii'. 
pose  of  finding  a  variety  resistant  to  the  dieease  known  an 
tlie  rice-growing  industry  in  the  Carolinas."      {Fnirfhild. ) 

18463  to  19463. 


Snnlpl<.■^<  of  imhulled  rice  uB  follows: 

1S4SS.  Piemonieie  rice,  Xomrae.  One  of  the  most  valued  for  its  yield 
and  its  qoality.  Jt  in,  however,  grown  in  Lombardy  on 
noil  only  whien  has  carried  a  rice  crop  the  iirevions  season, 
as  on  fresh  land  it  easily  takes  the  disease  ntlled  "briisonc," 


1S464.     I- 


'i-miiuifM  rice,  Bertmit.  Usually  grown  on  fresh  land,  is 
resistant  to  the  "brusone,"  and  the  hulled  rice  is  inferior 
to  the  Novarftr. 

19466.  Piemotilof  rice,  Javanese.  Thriveii  on  all  kinds  of  land.  It  is 
pretty  resistant  to  "brusone,"  but  is  very  late,  lacks  quality 
and  sheds  its  seeds  too  easily  when  beini;  i-ut, 

19466.  /'i'-mottlfu  rice,  noUrano.    Takes  too  easily  the  disease  "bni- 

sone,"  and  is  conseqnently  little  grown  in  Lombardy.  It 
is  somewhat  used  in  the  perpetual  rice  fields  of  the  Po  Val- 
k>y,  where  it  seems  to  he  more  resistant. 

19467.  I'iemoaUfe  rice,  Ironeinii,     Very  nroductive  Japanese  rice,  of 

^ood  ijuality,  with  a  golden  i-piVe.  Kecommended  for  wet, 
conipairt,  rich  land. 

19468.  Ifemonlw     rice,  18461.     J-^gmAian  rice,  i/a- 


18468. 
19460. 


Egyptian 
Eyapljan 


19468.     IhiiMot 
18468. 


.fr. 


18464  to  18478. 


Ceylon.     Presenteil  by  Dr.  C.  Di 
Kucei\-ed  October  21  and  24,  tWM. 

jNiddy.    White  jirain  in  biHck  husk. 


12464.     K-irMiv 

18466.     Multummha  paddy, 

Kegalle  district. 
13466.     A'liiuruMim&a  (laddy. 

12467.  Kirinaran  paddy.     1 

12468.  Siiiiuve  paddy.     Fro 

18469.  Yot-tatu-kel  paddy. 

18470.  ^f«dn-kiri-hH  paddy 

19471.     Ceylon  Canitma  )>add 
('olonil)o. 

18479.     i>;ibM  Carolina  padi 


'ry    rice 
Slanchi 

B.ice. 
il>erintciident  iiF 

II  Ketcallc 


'Xy  tor  table  i 


Kro 


Krom  Kcgalle  <listri(t. 
Dm  Ben  lota  district. 

Hen  tola  district, 
^roni  high  elevation,  I'va  Ptovini^. 

Knim  high  elevation,  I'va  Province. 
Fnim  llaiiwet]a,;)0]iiilefi  inland  from 


1  M'lunt  Uv 


19474. 
18476. 


i  paddy.     From  Madampe,  Northwestern  Provir 
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12453  to  12547     (joiiliniiud. 
12464  to  ia478-<'uiilii.iii-<l. 
13476.      /{■•It.-i  ]. 
Siiniewl 
12477.     riduL--l>»mhi,i  |»i<l<ly.     Fnin  Kf^HiU- ili^'IriH. 

13478.  I!<il-I<el  [Mi<i<lv.     r|M'.iiiiitrv  uniiii.  iiicMni'.f  lo  Iw  white,  tho 

hii^k  i«  DiltitT  .lark. 
18479  to  13488.  Bice. 

Frciia  SiintajHirt',  Strail.-  Sfttii'iiicnlM.     I'nimnlt^l  liy  .Mr.  H.  IVrry,  awttstaiit 
i<ii]ieritiU'ni|&ii<  of  llie  BcttHnkiil  (isnlBjis.     IttTciv!''!  Noveiiilier  !i,  IIW. 

13479.  .\r<m<i  pB'lily.     Uwd  tor  niakmu  llmir.aml  wlicn  iiK-kwl   is 

Imril  mill  whit^.     AlwnyH  itru'il  )>y  the  iiutivps. 
Mr.  IHrry  [itMjH  tlic  tiTiii  "jwiJdy"  to  siaiiify  wct-lHinl  t\vx\  Hml  the 
((■nil  "jHildt"  ti)  militate  (Iry-la nil  rice. 
134B0.     Kri-arhti{iiTKrr'mrho)xia.AA\.    l^eilsHiiieaM  l;;47it:  iiricesame 

13481.     t1fm'ir»i-lri  \<»A'\\:     l"«.il  Minit- aw  l:i47U;  prii*  sanicsl*.. 

13483.  KTi-liiimi  junlily.     First -c'lafs   Hmir  for  tiiukiiig  <-ak(w;    |mre 

u'lilte  wJieii  ci><>k(.><t. 
12483.     .Vrrm/>f  pHildy.     Firxt-Miufs  llcnir  [or  iiiki'S  ami  for  tlic  natives. 

13484.  R.idh,  fmtidy.  ^  V»p.l  fnr  riit-  1>y  1]i>'  ii&Iivex. 

13486.     Ilmii/ii-iiirloiig  pulot.     I'lieil  for  iiiakiii);  <«ki-r<<>f  luiy  kiml.  biit 

13486.  S'img-iiliir  -[HiUit.     ['Eoamt  priiv  same  »><  V>4Hit. 

13487.  Mernh  puliX  (or  pailily).     1'^  Ullil  |>ri<'.' Mine  afl  124W>. 

13488.  .yfiiiiek  jiiulily.     Vri-iX  imly  fur  U-ttVmii  turllediivi-M  aiut  ring- 

13489  to  13612.  Sice. 

Fn.iii    I ieorifelown,    Df^merara,  BriliBh   (iiiiana.      1'rcwnte.l  In-    Mr.   B. 
llo,i,.ll  .loTies.     Hi'mved  in  Aufrn.-t.  1!HU. 

13489.  Ui(-e  of  tlx-  kin<l  usually  urown  in  llritixh  <  luiiiiia. 
12490  to  12611. 

Sam|ilcH  ex)«;rinieiitallj'  j!i^>wn  a'  tiie  ( iiinvelowu  Itotanii'al  Cianlenj" 
from  itn|H>rte<l  Cfylon  nee.     Tliev  are  ilisiinjriiiwluil  bv  ininilier  onlv. 
\f.s.  I24H()  ti.  V>rm  are  "Onliiiarv'ru'c,"     Ni>s.  1^.104  to  12.ill  are  wlikt 
are  known  UH  "Elill  rice." 
13612.     From  tlic  T!erl,i.-f  Kiv.-r ,!i-tri.t. 
ISeiS  to  13616.  Bi<M. 

i']it<'<l   )>y   iloii.   I.iom-l '.^andnry. 


13618. 

l«f«.»    (or    y.,i.„„i) 
Knfr-el-I)«»«r. 

imddy.      From 

ItairiL    l)ram-ht 

l-a-lm, 

13614. 

.•v,»/( 

■•„•!  Uts,iH<i„ii 

I«uliiy,     S.uiie.-i 

.nv<.--A»  V'V,\X 

13616. 

.v„/,„ 

;»;(or.'irW,.;i| 

«,My.     Sam.s..ii 

irr,-iis  li^.i:!.. 

12616  to  13618. 

Bice. 

Fii.ni  .^iani. 
T.  lleywo. 

kI  I la; 

■iitfii  by  llic   .\ 
>'s.  of  Mi)i<  iilace 

rnu'mi  Coiniiaiiv, 
.     l!..,rinKl().-tol 

of  ISannkok,  II. 
iMTil.  I1'(14. 

rn   Dr. 

13618. 

.V..ir 

lia[i)!kok. 

;.     Fsnally  •-oiisii 

llT.-.!    tll>'    lillCTi 

.[.lality 

18617. 

Suki> 

jl-r-dii;  [laii'ly.     ( 

li'HKl.iiiHlity:  lon^fk'rain. 

13618. 

r-d: 

mmphi  irndily. 

Me<lium  .|iinlity. 

D.,tioji,GoOglc 
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12453  to  12547  -Coiitiiiut-d. 

12ftig  to  12620.  Bica. 

■■'nun   IihIv.     rn-Hi-ntiil  liv   MeiSHrH.   DaiiiiiiHiin  A  V"..  Rhii   (iiovanni  a 
Ttilm-Hci,  near  Napli'C.    ltp<viveii  (IctnlKT  :t,  VHH. 
12919.     n-ili'iK.     N'c)  Kiwkl  iiniiu'  uivi'ti. 
12620.     It.ili-ir     .Vi.sifrdat  iiaiiit'  (livw;  iinilialily  the  twiin^  kind  an 

12S21.      n'««>(;i.  Bice. 

KriHii  (ircoiT!.     l'n-!*iiUil    bv    Mr.  S.    Xaiithopuiilo,    Stjiliiui    ,V>!ric(>l>', 
I'Btrai..     lUvfivcl  in  AuiJiiH,  tWM. 
12S22. 

Fr..ii.   Brazil.     I're.-.-.it^i  hy 
Aiifnist,  1!K)4. 
Kici;  jwililv,  lik<'  that  cnmii  in  tl[<'  cli,.tri('tK iif  <luiinia  atid  Iriliilia.  in  the 
Stale  of  Mar.iiihae,   ISmxil,  in  a  black  Iriatn.  fillier  ovcrtviTitc  nr  itiixt  with 
p^iirly  ttnivel  iiii'l  saii.Mone.     Thi'  riin  is  calltHl  {■nnilhi'i. 
12523  and  12S24.  Bice. 

Fnuii  <ii'niiaii  Kiist  .\frlcii.     I'resoiiUit  liv  Mr.  IMo  vmi   Katu>,  I'lantagc 
KJiMiuc,  Benirk  Tanjta.     Kineived  0<'tol)er  5,  ](»04. 
12B28.     ,V.»,./jvi  iwddy.  12824.     Kitnifl,-  jiadily. 

12029  to  12647.  Bice. 

From  Java.     J'rf^ciilfd  bv  Mr.  Charltn  A.  Traiie.  S,«.ral«va,  Java,  Diildi 

VawI  liidiei-.     Received  Sovember  17.  HKH. 
12826  to  13540.     .Iw(;«h»ij  12644.     .si./n  ".I"  i«dily. 

'*"''''>■-  12646.     S(,h  "ll"  iwd<iv. 

12641.  M.„j,l..,.  i>addy.  ^^^^^      j,.^,^^^^^^  1^,,^^. 

12642.  l:k..lou.„.u  t-uidy.  ^35^.^      ,^^-_,,,,,,,,.   ^,,,,- 

12643.  J;-Luh,..p,„  jiaddy. 

1254&     Ckatakous  sp.     (;) 

From  Citv  ..f  Mi-xiL-..,  Mexico.  lU'W-iveil  from  Mr. ' ;.  t'lark.  thru  Mr.  <  i.  Onder- 
donk,  lit  Niiivery,  Tex.,  Uccenil)er  31,  J!MM. 
ThiM  siHJcii-H  ii(  I'ritliififiii'  i.i  iiwil  in  different  jwrtMnf  .Mexico  a.-'  a  stiH'k  «|i*ki  which 
th«  Kiirc)i>fan  and  American  tvix-  of  jiears  an-  gnfU-il.  In  e.  Ictltr  of  Mav  :Vi,  IIKW, 
Mr.  Oiidenlnnk  d<,-writ>e!'  the  iinc  o(  thi))  fliH-k  as  followH;  "While  there  Ip  to  !>« 
found  an  uivaiiiiinHl  yoiitiK  lijin-iile  icniwinK  in  a  cultivatinl  lot  with  intontioii  of  l)eiiit( 
Diade  a  ftoek  fur  |ieHn^  by  jErafliiiK  where  it  I'tanilA',  yet  no  nuriKriee  of  it  exiirt.  It 
Itrow*"  will!  in  the  most  forbiildin);  eiti:ati-.>iii>.  The  earliept  (ruiln  beftiii  to  ripen 
about  the  last  of  Juty,  while  the  lartnvt  nnmlHT mature abontOi'tolxT or  N'ovend)er. 
I  )faw  many  line  old  pear  Ireea  in  different  nartx  iif  Mexico  on  (t/ora(>- Ktock,  and  for 
Ihe  Euroi>eaii and  Aim-rican  tyjie  of  pears  there I'an  be  ito  hcUir  *tork  than  lijocaii: " 

12549.  Mkuica.io  sativa.  AlfalfiL 

t'Lved  tlini   Mr.  Itoiialdo  Tidldom,  Au)cUEt 

12550.  PoA  I'KATKXsin.  Kentucky  bluegrase. 
Fnmi  WincbM.-r,  Ky.     Itcvivc-I  llirn  >rr.  1>.  W.  liay.  I>.H-end»T  2,  IH04. 

12551.  (rndcti-niiiiiM.) 

From  tVntrtd  Africa.     1'reHcnte.i  by  Mrs.  Anita  .\.  Mclkf,  Hiao  L' str-i-t.  Wash- 
ington, l>.  C.     Receivol  tiim  Mr.  Daviil  Faircliiirl,  I)e<'eml>iT  :tl,  DKM. 
A  Rinf;le  plant,  said  tii  lie  the  first  of  il>i  kiml  cmt  hn>n){ht  loAinerit-a  and  In 
■'         Tlic  pbiiii  wiH  intr.«lu.'.Hl  l>v  Mr.  Vermm,  wlu- 


SKKI>M    AND    1M.ANTK    I] 
AMY<iDALUS  COMMCNIS. 

,  NiW,  Cal.     KiifivHl  thru  tl»-  ValiUir 


Jiirdtui.  "Tliiaje  trees  art  from  wtix'k  intrixlutvl  by  Mr.  John  Rock,  steed  of  which 
was  8U hill itteii  to  the  UoitiHl  Stotesfonmiliji  Malaga,  ami  [ironoiincwl  thutnie  Jordan 
Ivpe.    Tlify  are  not  from  trtes  of  stocksi  iiitrodutinl  by  thiH  Department. "    ( Fiiirchild.) 


12553  to  12556.    Tkiiminalia  p=p.  Msrrobalan. 

Knmi  New  York,  N.  Y.     Kei-eivwi  thni  A.  Klijistfin  A  Co.,  \T1  Pearl  otruet, 
July  Uaihl  AligilHt  1,  l»04. 

126ft3.     JuWepor^  No.  I.  12SB6.     ./oWVc/wr^  No.  I. 

126ft4.      llhimUnt.  Xo.  2.  13666.     J;»h%,  No.  2. 

"The  froitH  ol  the  niyrobalan  contain  one  of  the  lieat  taniiiniE  subHlaiices  in 
the  world.  Lar^  <|[iantitie(<  of  inyrolialans  are  exported  (nim  Inilia  to  Eng- 
land, and  it  IB  l^lieveil  that  the  cultivation  of  thera  tree.s,  of  which  there  arc 
evidently  several  Hjiecief,  may  Iw  a  lucrative  one  iri  parte  of  Califomia.  The 
trpe  ifl  known  to  he  a  drought- resistant  epeciee  and  suited  to  extremely  hot 
cliiiiatee.  Some  of  the  fpeciea  are  trees  and,  conse<|iiently,  may  withstand  the 
sliRiht  colli  to  which  tliey  will  l>e  eubjected  in  California.       {Rilrchilil. ) 

12557  and  12558.     Zra  mavs.  Sweet  com. 

Selected  seed  corn  tor  use  in  a  series  of  experiments  to  determine  tlie  effect  of  soil, 
location,  etc,  on  standard  varieties  of  sweet  com,  the  iilea  lieinic  to  distrJImte  thia 
seed  to  reliable  parties  in  different  localities,  and  to  secure  From  them  Kampleti  of  the 
product  (or  examination  and  further  ilistrihution. 

13657.    Eeceived  from  Mr.  A.  N.  Clark,  Jliltord,  Omn.,  March  LTt,  190i. 

StoiitU'e  Erergreeu. 
X8688.     Keceived  from  Mr.  A.  N.  Clark,  .Milfor.1,  Cc.un.,  March  2^,  l!«U. 
Kiirhi  Oro^ni. 

12559  to  12561.     Z>:a 

From  Falls  Church,  Va 
12509.     Mnlahif.     ( 

13560.  Malahff.    > 

13561.  iMah.f.    ( 

12562.     Zka  MAY8.  Sweet  com. 

From  Auburn,  N.  Y.     lieceived  thru  Mr.  (i.  W.  Boynton.  May  H.  l»04, 
Malakaf.     Sccl  frcjm  wlecte<l  amlHtr  eare,  pn.lwbly  frniu  Bainu  lot  ae  S.  1'.  1.  No. 


12563.  ^F.A  MAYS.  Snireet  corn. 

From  (iarrettHville,  Ohio.     Keteive"!  thru  Mr.  tu-orKe  J.  Streatcir,  May  li,  1904. 
Malahif,     Seeil  from  wli-cteii  ears. 

12564.  Dahlia  .-<)).  Dahlia. 

From  tiuadakjara,  Mexii'o.     Reci'iviil  thru  Mr.   Ft^Wricn  Clii»olm,  IttHvmlier 
30,  IMM. 

12565.  LiLUMsj).  IiUy. 

From  < iuadaliijara.   Mexico.     Rei'civiil  thru  Mr.  Fwlerico  t'hi^nlm,  Jiinuary  4; 


MAYS. 

Sweet  com. 

Keceiv.^1  thru  Mr.  1 

■pt..n  llallijrhe 

r,  March  il,  19W. 

niwn  in  mi:i  from  S.  1 

'.  1.  No.  9:«7. 

■lecte<l  ears- 

rownin  llMKUrom  .'^.  1 

•.  1.  N.I.  li:t'rti 

,db,  Google 
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12566  to  12576. 

From  Tunis,  North  Africa.    Secured  by  Mr.  Thomas  H.  Kearney  during  hiw 
exploration  of  Tunis-     Received  January  ■),  1906. 
A  (!iillii'tion  of  ei'onoiiiic  plantu  as  follows: 

12566  to  12668.     Pinica  <ik.\sati'»[.  Foma^nnatp. 

From  tlif  preniiHee  of  M.  Eoljert,  Kaloii  Brira,  BuHa. 

12566.    Red  fruits.  12608.     Whtte-fniited  va- 

12B67.     ilieifi.     White-  riety      from 

fruited.  (Ubef. 

"Them'   iiomeKranatex   an-    thi'    ln-j^t   aorta   Kr'iwn   in   Tunif.     Tlie 
(irst  twoweiH  to  Ik;  jiei'iitiar  to  Suna."     (Ktamrii.) 
12669  to  12673.     Oi.ea  ri'roi'.^ka.  Olive. 

From  tl)e  premises  of  M.  Robert,  Kalau  Srira.  KuHa. 
12969.     /farcruiiii  (fruit  niiirronale). 
12670.     Unroumi  (fruit  not  iiintmnatc). 

"This  in  the  laiyeHt  olive  in  the  country,  and  M.  Kohert'w  iaalioiit  the 
only  place  where  it  can  Ite  (secured."     {Keimiei/.) 
19671.     /Airaii  (?). 

"Thix  IN  a  medium-eizeil  olive  and  is  the  moal-Kenerally  planted  pre- 
serving olive  is  the  country,  bein);  conimon  even  to  the  oases  of  tlio 
Jerid.  It  is  jirobabty  a  haiiiy  sort.,  and  one  easily  adapted  to  a  variety 
of  conditions,  Ae  noon  ae  I  mv  M.  Minansoin  I  snail  find  out  definitely 
if  it  is  actually  the  Xarazi  that  Ifiave  obtained."  [Keamq/.) 
12672.     Itidh  Hammam. 

This  iM  one  of  the  largest  .jlivei'  -it  Tuiii^. 
12678.     Chrmlali.     From  Sfajc,  Tunis. 

"It  is  doubtful  if  tliis  is  a  desirable  sort,  as  the  oil  produced  fromit  ifi 
Kaid  to  contain  too  much  margarin."     {Ktamty.) 
12674  to  12676.     Mivkhubyantrbhum  spp. 
From  Sfax,  TuniH. 

12674.     With      yellow  12676.     With     rose-violet 

flowerc'.  (lowers. 

12S76.     With  TOse-colore.1 
flowers. 
"The  Hrst  two  kinds  are  used  here  as  border  plants,  ami  also  fur  liold- 
V>K  Iwuks  at  roadsides,  while  ttie  lo^t  is  made  use  of  in  the  Jardin  Puh- 
liqne  as  a  lawn  plant.     The»e  gm*  well  in  this  dry  soil  witliout  atten- 
tion after  the  first  two  weeks  alter  planting."      {Kearney.) 

12577.     PoTEKiUM  SAKouisoKBA.  Bnmett. 

From  New  York,  N.  Y.     Reci'ivwl  tbni  J.  M.  Thorlnirn  A  Co.,  January  f>,  \mf<. 

12578  to  12660.     Sulani^m  Tt'UEROsuM.  Potato. 

From   Kurope.     Secoreil   by  Prof.  L.  R.  Jones,  of  tlie  Wniversity  of  Vermont, 
durinn  a  trip  thru  the  potato-growing  regions  of  Euro|)e  in  1H04.     Notes  by 
Professor  Jones. 
12678  to  12596. 

From  Berlin,  fierman  v.    Rireived  thru  the  Potato  Culture  Station,  Decem- 
ber 14,  1904. 
12578. 

Oeheimrat  Theil.  (L.  U.  Jtmen'M  No.  1.)  Originated  by  Kichter. 
fikin  white,  flesh  white.  (See  dew'ription  in  Berichte  Iteatsoh.  Kart.- 
Kult.-Stat.,  1B03,  p.  ,W.) 

Recommended  by  ProfesKrir  Kckenbrecher  and  independently  liy  his 
foreman,  Sir.  fioese,  as  showing  a  high  degree  of  diaense  resistanci-  and 
lieing  a  good  geneml-|inr|iO!^  [X)tHto. 


r.s.ndb,  Google 
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12578  to  12668~C<>iitiiiiiHl. 
12678  to  128ee-».r.iilii.iK-<l. 
13B79. 

fyyphU.     (L.  K.  Jimwi'M  No.  2.)     Uriginated  liy  Cimbal.     White  pkin, 

St-llowiHh- white  Hexli.     (Stu  deHcription  in   Berichte  I)eiit»:li.    Kart.~ 
:ult.-Htat.,  1903,  pp.  37 and. "iS.) 

Recoui mended  hy_  Professor  Kckeiibrei'liet  an  oue  of  the  iiiot<t  |iro- 
durtive  of  tabk  varietiw.     Fairly  rwisUnt  to  disease;  miited  to  Yanona 


IhilierKhe.  (L.  11.  Jonea'n  Xo.  3.)  Originator  unknown.  Skin  pale 
n><l,  fletili  wliil«-vellowi>ih.  (For  further  notes,  Bee  anr  of  reportx  of 
Iteutttch.  KarL-lfulL-Stat.,  «.  ^.,  1903,  pp.  34  and  53. ) 

This  was  onlercd  Itwauw  it  w  the  Rtaiidanl  tabie  varlfety  in  tlie  trialu 
of  the  (lernian  Btation.  It  m  one  of  tlie  nioMt  widely  eultivatad  fiuxl 
jiotHtoeMin  (iennany;  an  old  variety.  Pn)fet«or  P^tkenbre<-li(.'r  rejiorts 
It  as  nioKt  liable  to  fcab  aixl  liable  to  rot. 

Soraner  i»\K  that  it  in  cuited  to  sandy  BoiU.     Koniniaii  {Joeoe  nays  it  ia 
nut  euitabte  tor  heavy  Hoilr>.    Doetor  Appel  findH  it  one  of  tbe  most  resir^t- 
aiit  to  "Sdiwaribeinigki'it." 
12681. 

Kii'ht'r'K  hiiiHTiitor.  (L.  K.  Jones's  So.  4.)  Originateil  liy  RicbliT. 
Skin  white,  fli-sh  white.  (Fordewcription,  seeanvreijortot  IheDeutwh. 
Kart.-Kolt.-Stat.,  e.  n-,  IW^*,  pp.  3A  and  M.) 

C'hoHen  for  two  reafUiis:  (1)  It  ib  one  of  the  moHt  uniformly  resistant 
to  scab  of  the  varieties  reported  \i\K>n  by  Protiawor  Eckenbreuher  for  a 
lon/eerienot  years.  (2)  It  i;)  taken  at  this  German  station  as  the  typical 
heavy  yielding  fat-lory  )>otato.  It  is  also  a  fair  tal)le  ^'a^iety.  Not 
especially  reeiBtant  to  diBease  e:((.«pt  scab;  suited  to  all  except  wetter 

12B82. 

Miiyiiuiii  Hoimiii.  ( Iv.  K.  Jones's  No.  5.)  Ori|^nate<l  by  Sutton. 
t'kin  white,  Hesh  white;  a  medium  late  varietv  which  is  s  standard 
table  |>olalo  of  norili  et-iitral  Knrope.  (See  further  description  in 
Berichle  Deutsch.  Kart.-Kult.-Stat,  190:i,  pp.  43and5:t.) 

I'runet,  Frank,  Surauer,  and  others  report  this  to  be  the  niobt  resist- 
ant to  PhyEophtliora  of  any  variety.    Suited  lo  all  soils,  aocordinj;  to 
yoreniaii  (ioese. 
13fiS8. 

Irene.  (1..  R.  Jonif'M  No.  8.1  Originateei  by  Paulsen.  Skin  reil, 
flesh  while.  (See  further  descriiition  in  Berichte  Dentscli.  Kart.-Kull.- 
Stat.,  11M)3,  pp.  3t)  and  43.) 

A  inediiun  lute  variety  which  has  b«'en  found  in  the  trials  of  (his 
sUtion  KH'ond  only  to  Miihoit  in  resiptanti;  to  diwasw!  {rota,  etc. ).  It  is 
also  very  resistant  to  scab.  Ai'C'ording  to  Foreman  Goesc,  suited  to 
l^ioil  soils  but  not  to  1ij;bt  sands. 

12S84. 

/'ro/wwc  Miiei-ter.  (L.  K.  Jones's  No.  7.)  Originated  by  Kichter. 
Flesh  white.  (Si-e  further  description  in  Rerichte  iientsch.  Karl.-Kult.- 
Stat.,  lSit7,  p.  29;  1903,  pp.  42  and  62. )  This  is  a  medium  late  variety, 
exceedingly  productive,  nnd  a  favorite  sort  in  (iernisny  for  factory  pur- 
poses, as  well  as  a  goorl  (nble  variety.  It  has  sliown  gooil  scab  rcMSt- 
ance,  and  was  recommended  by  Foreman  (loose  and  I'rofcssor  Ecken- 
breuher  for  p>neral  disease  resistance.  Foreiuan  (Joesc  says  that  it  is 
suite<t  to  all  foils, 

12686. 

.S'l'/finn.  (L  R.  .Tones's  No.  H.  i  Originated  by  Ciml>al.  Flesh  ami 
skin  white.  (See  further  dcwriiilion  in  Herichte  Ileutscb.  Kart.-Knlt.- 
Slat.,  1S89.  p.  :l.5;  11M)3,  p.  H2. 1 
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12578  to  12668— Continued. 
12fi78  to  ISfiSe — Continued. 

A  very  late  variety.    Very  heavy  yieltler  and  high  percentage  of  etarch, 
therefore  one  of  the  hiehest  in  total  etarch  product    Unly  fairly  reeislant 
to  disease,  but  included  upon  recoinmendalion  of  Profeawr  Ecken- 
brecher.    Foreman  Goeee  says  that  it  ia  suited  to  all  eoils. 
13B86. 

MiLC  Eytk.  (L.  K,  Jones's  No.  9.)  Originated  by  Cimbal.  This  is 
a  late  potato,  of  good  quality  and  starch  content,  described  in  the 
Berichte  DeutHch.  Kart.-Kult.-BUt. 

Ordered  because  Foreman  Goese  slated  that  he  considered  this  the 
most  redetant  variety  toward  Phytophthors,  and  added  that  it  is  suited 
to  all  soils. 
13B87. 

Mohort.  (L.  R.  Jonea'a  No.  10.)  Originated  by  Dolkowski.  White 
skin,  white  flesh.  (See  further  deecriptioii  in  Berichte  Denluch.  Kart- 
Kult.-8lat,  1903,  pp.  37  and  42. ) 

Selected  because  reported  ( 1903,  etc. )  as  the  most  highly  resistant  to 
diseaiiea  (rot.  etc. )  of  any  variety  testeii;  also  fairly  resistant  to  scab. 
Excellent  table  varietj^';  nigh  vielder;  high  starch  content.     Foreman 
Goese  says  that  it  is  suited  to  all  soils. 
19S88. 

Gaslofd.  (L.  R.  Jones's  No.  11.)  Originated  by  Dolkowski.  White 
skin,  white  flesh,  middle  late.  (See  further  description  in  Berichte 
Deutsch.  Kart.-Kiilt-Stat.,  1903,  pp.  35  and  42.) 

Selected  because  next  to  Pretideiit  Kruger  this  appears  to  be  the  most 
productive  variety  they  have.    Fair  d«|!ree  of  general  disease  resistance. 
Esteemed  alike  for  table  and  factory.    Foreman  Goeae  says  that  it  is 
suited  to  all  soils. 
12S89. 

Praidml  Kruger.  (L.  R.  Jones's  No.  12.)  Origina(e<l  by  Oimbal. 
White  skin,  white  tieeh,  late  variety.  (See  further  description  in  Berichte 
Deutsch.  K8rt.-Kult.-Stat.,  1H03,  pp.  35,  42,  and  52,) 

Selected  because  it  has  proved  to  be  an  enormous  yielder,  leading  all 
varieties  in  most  trials.     It  is  of  rather  low  starch  content  and  recom- 
mended only  for  factory  purposes.    Foreman  Goese  says  that  it  is  suited 
to  all  good  soils. 
18B90. 

Pro/tesor  WohUmann.  (L.  R.  Jones's  No.  13.)  Orifrinated  by  Cimbal. 
Skin  red,  flesh  white,  (See  further  <lescription  in  Berichte  Deutsch. 
Kart.-Kult.-8tat.,  1900,  p.  35;  1903,  pp.  43  and  52. )    Late  variety. 

Selected  because  reported  as  highly  resistant  to  scab.    Large  yielder 
and  high  starch  content.    Ksteemed  both  for  factory  and  table  purposes. 
Foreman  Goese  says  it  needs  a  good,  rich  soil. 
12691. 

Toptu,  (L.  R.  Jones's  No.  14.)  Originated  bj-  Dolkowski,  Skin 
white,  fleeh  white.  (See  further  description  in  Berichte  Deutsch.  Kart.- 
Knlt.-Stat.,  19O0,  p.  35;  1903,  p.  42.)     Medium  early. 

According  to  reports  a  good  disease- resistant  sort,  gooil  yielder,  rich 
in  starch,  suitable  for  table  and  factory  use. 

Selected  because  Doctor  Appel  observed  in  1902  that  this  showed  the 
highest  degree  ( f  resistance  to  Phytophthora  of  any  variety  in  his  fields. 
(See  his  article,  "  Die  diesjahrige  Phytophthora-Epidemie,"  Deutsche 
I^ndw.  Presse,  XXIX,  6S5. )  Foreman  Goese  says  that  it  is  suited  to 
all  soils. 
13003. 

Bonexa.     (L.  R.  Jones's  No.  16.)    Originated  by  Dolkowski.    Skin 
•         red,  flesh  white,  medium  late.     (See  further  description  in  Bericht : 

Deutsch.  Kart.-Kult-Stat.,  1901,  p.  36;  1903,  p.  42.) 
7217— No.  97—07 7 
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12578  to  13668  -Continued. 
13578  to  12586— amtinutKi. 

This  w  not  a  vtry  large  yielder,  but  is  very  ricli  in  starch  (exi-elloii 
hII  others  ia  ltK)l );  a  very  fiood  table  variely. 

AnconlinK  to  1901  reports  it  in  most  highly  resiHtaiit  tu  ilisease  (rote, 
etc.)  and  also  reeiRtant  to  scab.    Select^  IxHaiuaeof  this.    Mr.  Uoese 
Huys  that  it  is  suite<I  to  nil  wils. 
12583. 

/yo.  (L,  K.  Jones's  Xo.  17.)  Originatwl  by  PHiig,  Sltin  wliite, 
ttesh  white,  meiliuni  late.  (See  further  description  in  Berichle  Deutsch. 
K«rt-Kult.-Stat.,  1B02,  p.  35;  1903,  pp.  42  and  52. ) 

This  ia  not  especially  diseaae  resistant,  but  was  included  upon  rt».-oni- 
mendation  of  Professor  Etkenbrecher,  since  it  is  one  of  the  heaviest 
yielding  varieties  of  high  starch  content  and  therefore  very  high  total 
slArch  j>rodu(.'t  on  the  average. 

Medium   late.     Kapecially  a  factory  variety,  but  also  a  good   table 
potato.     Mr.  Goese  says  that  it  is  similar  to  Richter's  ImperaUir,  and 
suited  to  all  except  moist  soils. 
1S&94.  , 

Furrii  BinanTck.  (L.  R.  Joues's  Ko.  18.)  Ori^nated  by  Cimbal. 
Skin  red,  flesh  white,  iate,  (See  further  description  in  Berichte 
Deutflch.  Kart.-Kult-SUt.,  1901,  p.  37;  1903,  p.  43.) 

Kxn-edingly  rich  in  starch  and  fair  yielder.  Recommended  both  for 
factory  and  taoleuse.  Professor  Eckenbrecher  has  found  this  especially 
free  rrum  rot  (Berichte,  1899),  and  it  is  included  upon  his  recommenda- 
tion for  disease  resistance.  Mr.  Goese  says  that  it  ia  suited  for  all 
good  soils,  but  not  for  sand. 
12685. 

AiioUii.  ( L.  R.  .Jones's  No.  19. )  Originated  by  Paulsen.  Skin  white, 
white-vellowish.  (See  further  description  in  tieriehte  Deutsch.  Kart- 
Kult.-St8t„  1901;  also  1903,  pp.  36  and  53.) 

Hielily  productive  for  starcn  content;  recommended  first  for  factory 
use,  but  atiH>  as  a  table  variety.  Here  included  upon  the  personal  rec- 
ommendation of  Professor  Gckenbrecher,  who  has  found,  durintf  three 
years'  trials,  that  it  is  highly  resistant  to  disease  ( rots,  etc. )  ancT  fairly 
resistant  to  scab.  Mr.  (Toese  mys  that  it  is  suited  to  all  soils. 
12586. 

'■V/'j/ff iBc/i I jje  Speis^kurioffd.  (L.  R.  Jones's  No.  20.)  Originated  by 
Cimlwl.  Skin  white,  flesh  yellowish,  rather  late  ripening.  (See  fur- 
ther description  in  Berichte  Deutsch.  Kart,-Kult.-Sfat.,  1903,  pp.  40 
and  53.) 

ThiH  is  a  medium  yielder,  not  recommended  at  all  for  factory  purposes 
but  as  an  excellent  yellow-tleshed  table  potato.    Included  for  this  rea- 
son.   II  is  reputed  as  rather  susceptible  lo  diseases.    Mr.  Goese  says 
that  it  is  suited  to  all  soils. 
12597  to  13601. 

From  Grnningen,  Holland.     Received  thru  Mr.   U.  J.   Mansholt,  rijks- 
liauwleeraar,  Xovember  30,  1904. 
12587. 

Kigenheimer.     (L.  R.  Jones's  No.  31.)     Recommended  by  Mr.  Mans- 
holt as  an  early  yellow-fleshed  variety,  good  for  table  use,  and  resistant 
to  Phyto|>hthora. 
12688. 

iMniMroon.     ( L.  R.  Jones's  No.  32. )     Recommended  by  Mr.  Mans- 
holt as  a  middle  early  white-fleshed  potato,  good  for  table  use,  and 
resistant  to  Phytophthora. 
12588. 

Eiirfti.     (L.  R.  Jones's  No.  33.)     Reiwnimended  by  Mr.   Mdnsholt 
ai"  a  middle  early  varietv  for  factory  rather  than  table  use, 
to  Phytophthora. 
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ifaladinr,     (L.  R.  Jones's  No.  34.)     Reiximmeiided  by  Mr.  MaiishoU 
ae  a  late,  yellow-fleehed,  good  table  variety,  and  resistant  to  Phytoph- 


iseoa  to  13607. 

From  Paris,  Fnunre.    Iteceiv^d  thni  Vilmorin-Andrieux  &  Co.,  Septem- 
ber 22,  1904. 

laeoa. 

Belle  de  Fbntenay.  (L.  R.  Jones's  No.  36.)  Recommended  by  Vil- 
morin-Andrieux &  Co.  as  a  very  eariv  variety  of  high  vigor  and  produc- 
tjvensss.  Tubers  oblong,  skin  and  neah  yellow.  Ealeemed  one  of  the 
beeteariy  potatoes;  the  standard  in  the  Paris  market.  Stands  shipment 
well  and  esteemed  fur  "  French  fried"  potatoes;  prefers  a  fairly  moist 
soil  in  Fi«nce;  recommended  especially  Tor  trial  in  the  South. 

laeos. 

BrandaU.      (L.   R.  Jones's  No.  37.)    Recommended  by  Vitmorin- 
Asdrieux  &  Co.  as  a  very  early  variety  with  oblong  tubers,  yellow  skin 
and  yellow  flesh,  and  worthy  of  trial  in  Florida. 
12604. 

Early  Bote.  (L,  R.  Jones's  No.  38.)  This  is  vwy  extensively  grown 
as  an  early  potato  in  France,  and  is  the  onlv  white-fleshed  early  potato 
Vilmorin-Andrieux  &  Co.  could  recommena.  They  consider  it  oi  high 
vigor  and  productiveness. 

laeofi. 

Chave  (Shaw).  (L.  R.  Jones's  No.  39.)  This  is  a  standard  French 
variety,  round  tubers,  yellow  flesh,  and  yellow  skin.  Reeommended 
by  Vilmorin-Andneux  &  Co.  as  of  high  vigor  and  productiveness  and 
worthy  of  trial  in  our  Southern  States. 

Doctor  Delacroix   considers  this  the  most   resistant  of  the  French 
varieties  to  Phytcphthora  and  aimilar  in  this  respect  to  Magnum  Boman 
among  the  English  varieties. 
18606. 

BelU  de  JuilUt.  (L.  R.  Jones's  No.  40.)  Second  esriy.  Oblong 
tubers,  akin  and  flesh  yellow.  Recommended  for  trial,  especially  in  the 
South,  by  Vilmorin-Andrieux  &  Co,  as  an  especially  vigorous  and  pro- 
ductiw  variety.  "  I  found  what  I  take  to  be  the  same  variety  to  be 
the  favorite  potato  grown  at  Florence  (Experiment  Farm),  for  the 
northern  exixirt  and  trade.  It  is  also  grown  and  highly  esteemed  in 
Germany."  {J(me».) 
13607. 

Quarantaine  de  la  Halie.     (L.  E.  Jones's  No.  42.)     This  was  described 
as  a  medium-early  variety  of  high  vigor  and  productiveness,  recom- 
mended for  trial  culture  in  Florida,  etc    Oblong  tubers,  skin  and  flesh 
yellow. 
13608  to  13613. 
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12578  to  12668— Continued. 
19608  to  19613— ConUnuetl. 

and  reputed  as  of  htf^h  quality  and  fair  yield  for  bo  early  a  variety'. 
Recoiumended   by  Sutton   and   various  othera  as  worthy   of  trial  id 
Florida.     Mr.  Scarlett  advises  to  plant  whole  tubers  and  rather  cloae 
bother,  as  tops  are  email. 
12600. 

Nirulyfold.  (L.  R.  Jones's  No.  52.)  Oripnated  by  Sutton.  "First 
early;"  white  skin  and  flesh.  Good  kidnev  shape  but  not  quite  bo 
uniform  and  handsome  as  May  (iueen,  and  eyes  somewhat  dee^. 
Bated  a  better  cropper.  A  ^ood  authority  states  "one  of  heaviest 
croppers  among  the  nrnt  earliest;  therefore  profitable  to  grow,  although 
qua!  I ty  is  not  of  best. ' '  Opinions  differ  bb  to  disease  resisUnce.  Various 
persona  recommend  this  for  trial  in  Florida,  etc. 
19610. 

^icuTt.     (L.  R.  Jones's  No.  53.)     Originated  bySutton.     k  "second 
early"  variety;  bronzy  red  skin;  flesh  wliiee;  rccocnniended  highly  by 
Sutton,  but  tliis  is  nut  indorsed  by  all  others  consulted.    Securel  espe- 
.  dally  for  trials  in  South. 
19611. 

Supreme.  (L.  R.  Jones's  No.  54.)  Originated  by  Sutton  &  Sons.  A 
"second  early,"  but  a  little  earlier  than  hpicure.  White.  This  makes 
a  small  top  and  is  not  altcqiether  promising.  It  was,  however,  recom- 
mended by  the  Suttons  for  trial,  especially  in  the  South.  It  seemed 
comparativelv.  free  from  "Schwarzbeinigkeit,"  as  seen  at  Cambridge, 
England. 
19619. 

Windeor  CcaUf.     (L.  K.  Jones's  No.  55.)     A  "second  early"  variety; 

Cflluw  ekin,  white  flesh,  roundish,  recommended  by  the  Suttons  as 
ighest  quality  for  table.  It  waB  also  indorsed  by  others  as  worthy  of 
trial,  especially  in  the  South. 

19613. 

Dinamry.  {L.  R.  Jones's  No.  56.)  This  is  one  of  Sutton's  latest 
originations.  It  is  medium  late,  vellow  skin,  white  flesh,  kidney  shape, 
excellent  qnalitj'  and  strong  yielder.  Sutton's  people  rate  it  as  their 
greatest  production,  and  the  opinion  of  unbiased  potato  experts  so  far  as 
consulted  is  that  this  is  the  most  promising  disease- resistant  potato  in 
England  to-day. 

19614  to  19619. 


19614. 

fiiT  John  Uewdlyu.  (L.  R.  Jones's  No.  57.)  This  is  recommended 
most  highly  of  all  early  potatoes  in  England. 

Recently'  introduced  by  Harris,  Wales;  season  is  "first  early;"  white 
Bkin,  whit«  flesh,  flattish-oval  kidney  shape,  flne  appearance  and 
strong  cropper,  quality  not  of  best;  likes  a  good  soil,  and  ia  a  strong 
feeder.  Said  to  have  a  tendency  to  develop  sports.  This  is  noteworthy, 
since  it  may  prove  more  promising  for  selection  of  diseaae-resistwit 
plants. 

19610. 

King  Edirard  VII.  (L.  R.  Jones's  No.  58.)  This  is  one  of  recently 
originated  varieties.  Sent  out  by  Butler.  Late  second  early.  Pink 
skin,  flesh  white,  said  to  yellow  somewhat  when  cooked.  Said  to  be 
productive  but  not  of  highest  quality.  Ordered  on  recommendation  of 
W.  P.  Wright,  secretary  of  the  National  Potato  Society.  Moet  other 
opinions  given  were  adverse  to  its  value  as  a  disease  resister. 
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12578  to  12668— Ooutinued. 
12614  to  12619— CoDtinued. 
12616. 

Oramond  Blt3t»om.  (L.  R.  Jonee'a  No.  69.)  Of  rec«ntoripn  in  the 
Scotch  village  of  Cramond.  Season,  "late  second  early."  Oval. 
Recommended  for  our  trials  aa  a  diaease-rerietant  variety  by  W,  P. 
Wright,  Becretary  of  the  National  Potato  Sodety,  but  this  opinion  waa 
not  concurred  in  by  several  others.  Mr.  Scarlett  finds  it  liable  to  dis- 
eaae;  so  also  do  the  Snttons  and  Middleton. 
1S617. 

Charia  FidUr.  (L.  R.  Jones'a  No.  60. )  Recent  origin,  gent  out  by 
Fidler.  This  is  a  late  potato,  white,  said  by  Mr.  Lasham  to  be  practi- 
cally the  same  as  the  German  variety  Imperator,  if  not  identical  with 
that  sort.  Recommended  as  worthy  of  trial  for  diaeaae  reeietance  both 
by  Mr.  W.  P.  Wripht,  secretary  ol  the  National  Potato  Society  and  by 
men  at  the  Cambn<^  University  farm. 
12618. 

Faaor.  (L.  R.  Jones's  No.  61.)  This  is  one  of  the  newer  varieties 
sent  out  by  Dobbie.  It  is  late;  very  well  spoken  of  by  all.  Closely 
resembles  the  popular  elandard  Vfhlo-DaU,  but  said  to  be  of  slightly 
better  quality.  Recommended  for  our  trial  by  W.  P.  Wright,  eeeretary 
of  theNational  Potato  Society;  aleoby  men  at  the  Cambrit^  University 
farm,  ete. 
12619. 

Duke  of  York.     (L.  R.  Jones's  No.  62.)    This  is  one  of  the  highly 
esteemed  earlier  varieti^  recommended  eapecially  by  the  Cambridge 
University  farm  authorities.    Also  well  spoken  of  by  Mr.  Scarlett. 
19620  to  12642. 

In  addition  to  Jones's  Nos.  57  to  63,  ordered  from  Mr.  Scarlett,  the  latter  was 
authorized  to  include  various  others  of  the  most  promising  Scotch  potatoes 
which  he  judged  worthy  of  trial.  In  accordance  tlierewith,  he  included  the 
following  23  varieties; 


12620. 

LangfEOTtky. 

12683. 

Sharpe  Exprea. 

10621. 

Tijne  Kidney. 

13683. 

Midlothian  Earl;, 

12622. 

TabU  Talk. 

13684. 

Southern  Qaeen. 

12628. 

Ikilnieny  Kidney. 

13680. 

Wytun  Early. 

12634. 

Crofter. 

13686. 

Wh,te  motiom. 

12625. 

ScoUlih  Queen. 

18687. 

Red  Kidney. 

-12626. 

Premier. 

13688. 

.Voney  maker. 

12627. 

NoHkem  Star. 

13639. 

SirThomatLiplon 

12628. 

Pink  montotn. 

13640. 

Radium. 

12629. 

Peacemaker. 

12641. 

.Acme. 

12680. 

Dalmey  Red. 

12642. 

Heather  Blomm,. 

12681. 

Dalmey  Early. 

12648  to  12666. 


13643.  SuiUm't  Diteoivry. 
12644.  Smon'n  Supreme. 
13646.     SuUon-*  Ideal. 
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12578  to  12668~Continued. 
1S648  to  18668— Continued. 


196fi0. 

Pindlay's      Up4o- 

12669. 

Dobbu^s  Factor. 

laesi. 

DaU. 

PiniUay'»  Norlhem 

12660. 

Dobbie's  Improved 
Kidney. 

i26fia. 

Star. 
Findlay'i     BrUiOi 

12661. 

Bvaer't  King  Ed- 
ward VII. 

13653. 

Queen. 
F^dler-s  Seedling. 

12662. 

Sir    John    LUiBel- 
lyn. 

12664. 

CharUi  FttUer. 

12668. 

Cramond  Blontom. 

136SS. 

Oarler-»  Sia^wball. 

12664. 

Lcngv^rlhy. 

136fi6. 

Carter' 1   Afonareh. 

1266fi. 

Duke  of  Bolhetay. 

12657. 

Ken's      Dumfriei 

12666. 

Royal  Kidney. 

136S8. 

Model. 
Ken',  Duehea  of 
ComiBall. 

12667. 

1S668. 

Daie  of  York. 
Empreu  Queem. 

CuccMis  MELo.  Muskmolon. 

From  BoBton,  Mass.     Received  thru  R.  4  J,  Farqahar  A  Co.,  January  6,  1905. 

Xonlreal  Nutmeg. 


12670.    Ulex  europaecs. 

From  Dublin,  Ireland.     Received  thru 


GoTBe,  ^rhin,  or  fim«. 

a  Hogg  &  Bobertson,  January  6,  1906. 
"Freelt  roots  covered  with  root  tubercles,  imported  in  cooperation  with  the 
Laboratory  of  Plant  Pbysiolot^y  for  the  purpose  of  getting  cultures  of  t^e  n~'~~~ 


12671.     Mbdicaoo  sativa.  Alfalfa. 

From  Lawrence,  Kana.     Received  thru  F.  Barteldea  A  Co.,  January  6,  1905. 

12672  to  12677.    Olea  eubofara.  Olivo. 

From  Tunis,  North  Africa.  Secured  by  Mr.  Thomas  H.  Kearney.  Received 
January  6, 1905.  A  collection  of  olive  cuttings  from  the  premises  of  M.  Robert, 
KalaA  Srira,  Susa. 

Rather  a  small  yielder,  according  to 


12678. 
12676. 


Khadraya  (green).    An  oil  olive. 

Kalb  ei  Serdouk  (cock's  heart).    A  small  oil  olivi 
yielding  very  heavily,  adapted  to  dry  lands. 


12677.     Nelitri.     (iivee  oil  of  finest  quality. 


12678.     Panicum  haxihuh.  Otdnea  gruw. 

Received  thru  Jos£  Sagarminaga,  seedsman,  Obispo  66. 
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12679.  Oryza  SATtVA.  Rics. 
Received  thru  the  Yokohama  Nnrscry  Company, 

&jtai-!eAi,  meaning  the  "World's  No.  1,"  grown  inlyo,  Shikokti  I'roviiice,  which 
received  the  first  pnze  in  the  last  Osaka  exposition  ana  is  recomrtiendoil  as  the  lieut 
and  nearest  quality  to  the  OiroHna  Golden  by  Mr.  Kenio  Zkeiia,  the  preaident  of 
the  Agricullural  Society  of  Japan.     (^Fairchild.) 

12680.  LiLIUM   PARDALIMUM.  Lily. 

From  Ukiah,  Cal.     Received  thru  Mr.  Carl  Purdy,  January  5,  1904. 

This  lil}'  ia  native  to  the  Coaut  Range  of  mountains  in  California  and  Oregon.  It 
is  found  at  elevutiouH  varyini^  from  ],000  to  5,000  feet.  In  its  native  ptate  it  Ih  t^een 
at  its  best  growing  along  the  edges  of  marshy  valleyp  and  in  moist  soil  bordering 
springs  and  mountain  streams.  Under  favorable  conditions  LU'iuia  pardatinum 
increases  from  year  to  year,  producias  several  new  bulbe  annually.  Well-grown 
plants  are  quite  as  floriferous  as  the  weli-known  St.  Joseph's  lily  {L.  candidnm). 

The  Qowers  are  arranged  on  long  pedicels  in  an  open  raceme;  the  prevailing  color 
is  red  or  crimson,  with  the  lower  parts  of  the  aM:ments  orange  colored,  and  spotted 
with  purple;  the  segments  are  much  reflexed.  There  are,  however,  several  varieties 
found  in  a  wild  stal«,  varying  from  each  other  principally  in  the  color  of  the 
flowers. 

12681.  Castanea  vesoa.  Cbestnnt. 

Received  thru  Damman  & 

12682.  Gladiolus  hyb.  Oladioliu. 

From  Chia^o,  111.     Received  thru  Vaughan's  Seed  Store,  January  7,  IH05. 
Priwept. 

12683.  NicoTiANA  tabacuh.  Tobacco. 
From  Wethersfleld,  Conn.     Received  thru  Comstock,  Ferre  i  ('o.,  December  5, 

1B04. 
Connecticut  Seed  lieaf. 


Prom  Zaoula  da  Momag,  about  20  kilometers  from  Tunis,  Tunis.     Collected  by 
Mr.  T.  H.  Kearney.  l)e(«mber  24,  1904,  in  the  garden  of  M-  «iiraua,  jiren- 
dent  of  the  Horticultural  Society.     Beceivwl  Jamiary  9,  190.'>. 
13684.    Olka  EUKopAE.t.  OUve. 

hidh  d  Hivrnmam.     "The  second  lai^est  olive  of  TnuiH,  and,  aix-ording  to 
Marzac,  the  best,"     (A'enrtwy. ) 

ISeSO.      OlEA  BITKOPAEA.  OHtS. 


Samli  Maf/loub.  "One  of  the  best  of  the  medium-sized  olives.  According 
to  Minanf^m  it  is  not  a  heavy  yielder,  but  I  did  not  get  the  impression  thai 
it  is  inferior  in  this  respect  to  the  large  table  olivett.  Probably  Minaufmiii 
CTitlcize<l  it  in  this  respect  as  an  oil  olive,  but  it  Is  said  to  be  excellent  for  tbu 
table."  {Keartie'i.) 
12686.     CiTRc:s  muonum.  Lemon. 

<}uatre  Saiioiu.     According  to   M.   (iiraud   the  bent  and   the  inoHt  wiilely 
grown  lemon  in  Tunis;  largely  exported. 
13687.    Citrus  aurantiuh.  Orange. 

Mallaire  (No.  1).    A  smooth -skiniiei I,  deep-coloreil  orange. 
1S688.     CiTRi-8  ALRA.VTUM.  Orango. 

MaUaite  (No.  2).    A  smooth-skinned,  large-leaved  orange. 
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12684  to  12692— Continued. 

1S689.       CiTRI'S   AITRANTIUH.  Oruige. 

yfalimtt  (No.  3).    Seedling. 
13680.     Citrus  al-rantium.  Orange. 

Blood,  native  variety. 
12691.     CiTRiH  BtQAHADiA.  Bergtunot  or&ii'g«. 

A  smooth-skinned   b^rode   (ber^motY),  said  to  in:  tlie  beat  vanety  for 
making  preserves. 
~1268a.     Citrus  aurantium.  OTange. 

Trabdti  (Tripoli).     The  moat  abundant  orange  of  Tunis. 

12693.     Garcimia  .morella.  O-ambogo. 

From  Kingston,  Jamaii-a.     Received  thru  Prof.  William  Fawcett,  January  11, 

1905. 
"Seeds  of  the  tree  producing  the  true  gamboge  of  commeree,  which  is  procured 
princi^lly  from  Siam  and  is  used  as  a  pigment  for  dyeing  silfas  and  other  fabrics. 
The  nnd  of  the  fruit  is  also  used  for  lannmg  purpoEes.  Introduced  for  the  purpose 
of  testing  aa  a  atock  upon  which  to  graft  the  mangosteen  (G.  nurnj/oMnna).  The 
gamboge  baa  a  hardier  rout  eyatem  and  is  a  very  vigorous  growing  tree,  and  for  this 
reason  may  prove  of  value  as  a  stock."     {Fairchiid.) 

12694  to  12696.     Medioago  sativa.  Al&lfo. 

From  Paris,  France.     Received  thru  Vilmorin-Aodrieux  &  Co.,  January  7, 19{te. 

12694.  <irown  in  Provence.  12696.     Grown  in  Italy. 

12695.  (irown  in  Poitou. 

12697.     Zea  mays.  Sweet  com. 

From  Philadelphia,  Pa.     Received  thru  Henry  F.  Michell  Company,  January  1 1, 


PisuM  SATIVUM.  Pea. 

From  New  York,  N.  V,     Received  thru  J,  M.ThorImm  4  Co.,  Jsniiary  12, 1905. 

Tkoma*  Lfuinii. 

12699  to  12701. 

Fr..m  New  York,  N.  Y.     Betvivc<l  thru  J.  M.  Thorbum  &  Co.,  January  1.1,  1905. 
Drug  and  medicinal  seeils  ordereil  for  the  cooiwrative  work  conducted  by  the 
Office  of  Drug  Plant  Investigations. 

12699.  Dk^italih  pirfurea.  12701.     Pihhnblla  a.iislh. 

12700.  FoESHiLrji  oulce. 

12702.  Medicaco  sativa.  Alfalfa. 
From  Slierman,  Tex.     Ri-ceived  tlini  Mrs.  R.  K.  Smith,  January  IS,  1905. 

12703.  Allium  fi»tui.osum.  Welah  onion. 

From  Santa  Clara,  Cal.     Rw*ived  thru  V.  C.  Moree  &  Co.,  January  14,  1B05. 
F;rni„j.     (irown  from  S.  P.  I.  Ko.  (t:t01. 

12704  to  12707. 

A  follei'tion  of  vcRclable  wx-ds  for  special  tests. 

"  D,q,l,zedbyG(Xlg[e 
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12708.  MtT8A    TEXTILI8. 

From   Manila,  P.  I.     Grown  from  r 
Prof,  W.  a.  Lyon,  Inaalar  Bureau  i 

12709.  HoRDEUM  TBTRASTicHUH.  FouT-row  barley. 
From   Bozeman,    Mont     Received  thru   Prof.    F.    B.    linfield,   Agricultural 

Esperiment  (Station,  January  12,  1905. 
HaU-Uu. 

12710.  Ctperd»  paptrus.  TmpjTUB, 
From  Paris,  France.     Received  thru  Vilroorin-Andrieus  4  Co.,  January  14, 1905. 

12711  to  12715.     Ohy^  sativa.  Rice. 

From   Yokohama,   Japan.     Presented   liy  the  Yokohama  Nnraery  Company. 
Received  January  12,  1005. 

12711.     BanMu  honba.     Produce  uf  Hiono  Ken. 
13713.     Kairio.     From  Shin-no-yen,  Kasia  Gun,  Marima,  30  milee  weet  of 


1371S.     Futafti^ii  watt.    Produce  of  Kanagawa  Ken. 

13714.  Mahmo  xicki.    Produce  of  Kanagawa  Ken. 

13715.  Kokeju.    Produce  of  Kanagava  Ken. 

All  of  the  above-named  ricea  require  only  the  ordinary  rice  cultivation  prac- 
ticed in  Japan.  They  must  have  plenty  of  water  from  time  of  eowing  till  the 
ears  are  well  formed. 

12716.     Pkidium  HOLLE  (?).  Ooayabillo. 

Received  ^ni  Mr.  Federico  Chleohn,  January  14, 


12717  to  12732. 

m  seedimen  lor  special  teeting 

12733.  Beooxia  >^.  Begonia. 

From  Mount  Vernon,  N.  Y.     Received  thru  Mr.  11.  E.  Le  Pai^e  (representing 
Hubert  &  Co.,  GuemBey  and  Jersey,  England),  January  IT,  1905. 
Tuberous  rooted. 

12734.  Khamnus  furshiana.  Cascara  sagrada. 

From  Olympia,  Wash.     Received  thru  Mr,  A.  W.  McMurray,  January  18,  1905, 
Seedlings  lor  cooperative  work  being  conducted  by  the  Office  ol  Drug  Plant 
Investigations. 

12735.  Atriplex  8EHlBAtx;ATA  (?).  Saltbnsh. 
From  Tulare,  ChI.     Receiv«l  thru  Prot.  A.  V.  Rtubenrauih,  January  17, 1905. 

12736.  Phaseolus  vulgaris.  Bean. 

From  New  York,  N.  Y.    Rfivived  thru  Peter  Hendt<rKon  &.  Co.,  January  16,  1905. 
Jjiu/i  Boitrdifrd  (green-podded). 
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12737.     Sechium  edule. 


12738.     Dahlia  merckii. 

From  EdinburKh,  Scotland. 
Koyal  Botanic  Garden,  Jan 
This  Hpeties  is  hardy  at  Edinburgh. 

12739  to  12742.     Sacchakum  officinarum.  Sngar  cane. 

from  Kingaton,  Jamaica.    Received  thru  Mr.  William  Fawcett,  director  of 
Hope  Gardens,  January  16,  1905. 

13780.     Bourbon.  13741.     D.  99. 

13740.     B.  S06.  12743.     I>.  Ho. 

12743.  Phaseolus  tuloaris.  Bean. 
From  Columbus,  Ohio.     Reci 

18,  1905. 

Kenney's  Runltem  OotiUn  Wax. 

12744.  Beta  vulgaris.  Sngar  beet. 
From  Santa  Clara,  Cat.    Received  thru  C.  C.  Moree  &  Co.,  January  19,  1905. 


12745.    Beta  vulgaris.  Sugar  beet. 


"Grown  on  E.  H.  Morrison's  farm  at  Fairfield,  Wash.,  for  the  general  trade,  from 
roots  selected  according  to  shape,  size,  etc.,  judged  for  their  external  appearance 
only."     [J.  E.  II'.  Tracy.) 

12746.  PiSTACiA  VERA.  Plstache. 
Received  thru  Mr.  H.  W.  Diirreehinidi, 

12747.  Medicago  sativa.  Alfalfa. 

From  Billinpj,  Mont.     Received  thni  Mr.  I,  D,  O'Doiinell,  January  19,  1906. 


12748.     Mei>ica(:o  sativa. 

From  Paris,  France.    Be(«ived  thru  Vilmorin-Andrieus  &  Co.,  January  20,  190-5, 


12749  and  12750.     CutuuiyTA  .sp.  Sqnaah. 

From  Garrett  Park,   M<1,     Received  thru  Mr.   D.   S.   Bliss,   January  21,  1906. 
Grown  from  H.  P.  I.  No.  9481  during  the  !<e«Bon  of  1901. 
12749.     Large  cylindrical  Hort.  12760.     Crook-netrk. 

"The  seeds  of  the  large  sort  are  from  the  first  fruit  that  forme<l  before  any 
blo3!«mH  showed  on  any  other  vinee,  and,  so  far  as  1  know,  there  were  no  otber 
vines  nearer  than  half  a  mile.  The  sctds  of  the  tuualler  fruits  are  from  a 
dozen  mixed, "     {Btiu.) 
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12751.    (UndetarmiDed. ) 

Froni  Barbertoc,  Africa.     Raceived  thru  Hon,  W.  SUuiley  Hottis,  United 
consul  at  Lourenco  Marquez,  Africa,  January  14,  1IKI5, 

ifl  near  Barberton  o: 


127S2.     DoLicHos  UNiFLORVB.  "  Kultlii." 

■■    Provinop,    India.     Received   thru   Mr. 
I,  1905. 

"According  to  Mr.  Maynant  this  legume  ie  grown  extensively  in  India  and  fed  to 
borees  and  working  buUocka  and  is  aW  conaidered  valuable  for  using  in  the  c()ffee 
estat*a.  Sent  by  Mr.  Maynard  lo  Dr.  George  T.  Moore  for  the  purpose  of  interest- 
ing him  in  tlie  cultivation  of  the  raicro-orgauism  which  forms  the  nodules  <>&  Ctils  as 
well  as  other  leguminous  plants."     [thirckild.j 

12753  and  12754.     Olba  eukopaea.  Olive. 

From  SouBse,  Tunis.     Collected  by  Mr.  T.  H.  Keamev.     Received  January  21, 
1805. 
1S7B».  .-^arouni.  18764.      yii<:ouli. 

12755.  CORNUS   KOU6A. 

From  New  York,  N.  Y.     Received  thru  Henrv  &  Lee,  97  Water  street,  January 
23,  1905. 

12756.  Bhassica  nigra.  Black  mustard. 

From  Philadelphia,  Pa.    Receiveil  thro  W.  A.  Burpee  4  0>.,  January  24,  IMS. 
Pordhoot  Fartey. 

12757.  Bambusa  striata.  Bamboo. 

Prom  Nilcs,  Cal.     Received  thru  the  California  Nuraery  Company,  January  25, 
1905. 

12758.  Cyphohandra  betacea.  Tree  tomato. 

From  Kingston,  Jamaica.     Received  thro  Mr.  G.  N.  Collins,  January,  1905. 


acidi 

Beare  the  second  or  third  year  from  seed  under  glass.  This  tomato  has  been 
successfully  introduced  into  Jamaica,  Ceylon,  and  other  niountainoue  regions  of 
the  Tropics,  and  in  many  places  is  considered  a  valuable  addition  to  the  list  of 
garden  vegetables.  It  would,  in  all  probability,  thrive  in  Porto  Rico.  {Cook  and 
QMiiay  GontT.  Nat.  Hrrb.,  VIII,  p.  132.) 

"Succeeds  best  with  a  mean  annual  temperature  of  68°  F.  Can  l>e  propagated 
readily  from  seed  in  warm  countries."     (Bailey' »  Forcing  Book.) 

12759  and  12760,    Ortza  »ativa.  Rice. 

From  Buitenzorg,  Java.    Received  thru  Doctor  Treub,  of  the  Botanical  Gardens, 
December  6,  m». 
18079.      TSitmiat.  13760.      r.miiiWt. 

12761  to  12765.    Okyza  j^ativa.  Rice. 

From  Yokohama,  Japan.      Preeenteii   hy  the   Yokoliania   Nursery  Company. 
Received  December  12, 1904. 
TTnhutled  rice  as  follows: 

13761.     Bantokukhi.  13764.     Nfkihiri. 

13763.     Jvgoya.  13760.     Ko-to. 

18768.    Makuno  veM. 
Vt 
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12766  to  12768. 


13766.    Obyza  sattva.  .    Bic«. 

With  a  light  buek. 
12767.    Orvka  sativa.  Bic^ 

With  dark-brown  huek. 
1S768.     Clbrodbndron  ep. 

12769.  Delphinium  sp.  Xdu-kspnr. 

From  Holluid,  Mich.     Received  timi  Mre.  H.  Kremere.  January  2S,  1005. 

12770.  CucuHis  HELo.  Mnskmolon. 
From  AoguBta,  Ga.     Received  Uiru  Aleuuder  Seed  Company,  January  21, 1906. 

12771.  CiTRULLUB  VULGARIS.  Watermeloii. 


Harrit't  EarlUni. 

12772.  Medicago  sattva. 
From  Dell,  Oreg,     Received  thru  Mr.  M.  D.  Kelley,  January  28,  1906. 

Grown  from  S.  P.  I.  No.  9480. 

12773.  Castanea  crbnata.  Japanese  chaatant. 


12774.  LiNUM  U8ITATI8SIMUH.  Flax. 
From  Pakofi,  Russia.     Received  thru  Malcolm  d  Co.,  January  21,  1906. 

12775.  Phaseolus  kadiatus.  Mnng  baan. 
From  Calhoun,  .S.  C.     Received  thru  Mr.  C.  C.  Newman,  January  27, 1905. 

A'ewman. 

12776.  DoDECATHEON  MRADiA.  Shootliig-atar, 
From  Takoma  Park,  D.  C.     Received  thru  Mr.  A,  J.  Pietera  in  the  autumn  of 

1904. 

12777  to  12779. 

Fron)  Murtee  Btation,  Wilcannia,  New  Sonth  Wales,  Australia.     Presented  by 
Mr.  E.  W.  Davie.     Received  January  28,  1905. 
Seeds  of  native  plants. 

1S777.     Atriplbx  kummularia.  Old-mau  laltbuah. 

12778.     Atbiplbx  noLOCARPA.  Annual  aaltbuh. 

19778.    Tftraooma  expansa.  New  Zeatoud  apinacb. 

12780  and  12781. 
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12780  and  12781— Contioued. 
19780.     FicOB  Bp. 

"From  eouttiern  Bbodeeio.     Well  worth  cultivating;  very  Urge  tree;  sutt^ 
able  foreouthem  California,  Florida,  and  Louisiana."     [Damj.) 
18781.     Acacia  sp. 


12TBS  and  12^83.     Pistacia  vkra.  PistadM. 

Receiveil  January 

U789.    SUminate  cuttings.  12788.     C^pellate  cuttings. 

12784.     Medicaqo  8ativa.  Alfalfa. 

From  C^en.  Utah.     Received  thru  the  C.  A.  Sniurthwaite  Produce  Company, 
January  30  and  March  9,  1905. 


Thifl  seed  waa  raised  in  Emery  County,  Utah,  on  land  that  is  irrigated.  The  land 
has  been  cropt  for  forage  for  fifteen  years,  and  in  1904  it  was  cropt  for  seed  for  the 
flnt  time.    This  seed  vras  taken  from  second  growth. 


12785.     Papaver  rhoeab.  Shirley  poppy. 

From  Santa  Clara,  C«l.     Keceived  thru  C.  C.  Morse  &  Co.,  January  30,  1905. 
iSnnla  Roia,  a  new  variety  originated  by  C.  C.  Morse  &  Co. 

12786  to  12789.     Sa(X;habuh  officinarum.  Sugar  oane. 


19786.     T.  106.  18788-     T.  SS3. 

18787.     T.  ejs.  19789.     T.  SSO. 

12790  to  12800. 

From  New  South  Wales,  Australia.     Received  thru  Hr.  II.  W.  Potts,  principal 
of  the  Hawkeabury  Agricultural  College,  February  1,  1905, 
A  collection  of  seeds  as  follows: 

19790.     Acacia  bailbvana.  Oootamnndm  wattls. 

18791.    Acacia  BLONOATA.  "  SaUjr"  cattle. 

Tall  shrub  or  small  tree. 
13798.    Acacia  linearis.  Wattle- 

19793.  Acacia  lunata.  "Golden  Olory"  wattle. 
A  handsome  shrub  with  dense  masses  of  golden-yellow  flowers  losing  4  to  .^ 

feet. 

19794.  Acacia  trinervata.  Hoontain  wattle. 

19795.  BoflSIABA  khombifolia. 

A  native,  rigid,  small  shrub,  the  pods  charecteristically  attacked  by  an 
Aecidium. 

19796.  Cabuariha  strBBnosA. 

A  tree  pinelike  in  appearance,  with  leafless,  jointet)  branches. 

19797.  DODONABA    VISCOSA. 

A  shrub  rising  to  from  4  to  6  feet. 
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12790  to  12800-  Continued 

12798.        El.AEOCARPCH   CVANItm. 

A  small  tret". 
12709.      F:KACiHOItTIH  I'lLOMA.  'W«epiiig 

13800.     Kenneiiva  biibiclnda 

A  warlet-fliiwered  (creeper. 

12801.  MnmoAao  hativa. 
From  MutoL-k,  Tex.     Receivol  thrn  Mr.  J.  M.  SiDimone,  February  1,  1906. 

12802.  Alnl'S  mabitima  .iafonica.  Alder. 
From  New  Yi>rk,  N.  Y.     Keeeived  thru  Suznki  &  lida,  February  2,  lOftS. 

"A  (leciiluous  Iree  srowjng  in  wet  places,  attaining  a  height  oF  20  to  30  feet.    In 


Japan. ) 

tion  of  the  paper  plant.     It  ie  doubtful   if  the  effect  accredited  to  this  plant,  v 
ehade  and  shelter,  \a  the  real  reason  fur  its  culture. 

"It  has  been  enggested  by  Mr.  W.  T.  Swingle  that  since  the  genua  AlnuB  has  a  root 
Byatem  bearing  root  nodnlea  which  atore  up  nitrogen  that  tbia  plant  enriches  the  soil 
in  which  the  paper  plants  are  grown.  This  plant  should  be  carefully  atudied  rela- 
tive to  this  particular  point"     (Fairchild.) 

12803.  MeDICAUO   SATIVA.  A^ra^fa 

From  Setif,  Algeria.  Received  thru  Mr.  G.  Ryf,  Setif,  February  2,  1905. 
(ielttki.  "This  variety  of  alfalfa  is  said  by  Mr,  Kyf,  who  has  devised  a  most 
ingenious  method  of  cultivating  alfalfa  and  wheat  on  the  same  land  atthesametlnje. 
to  l>e  more  drought  resistant  than  the  ordinary  French  lucem,  and  it  is  believed 
that  this  variety  may  ^rove  of  apecial  value  in  experiments  in  the  arid  regions  of  our 
Southwest."     (Fair'cktld.) 

12804.  JuNCUS  EFFU8Us(f).  Matting  msh. 
From  Ohico,  Cal.     Received  thru  Mr.  P.  H.  Doraett,  Plant  Introduction  .Garden, 

.  Febniary  13  and  20,  1905. 
"Plants  of  the  California  rush  for  eiperimenta  in  the  culture  of  the  matting  rash." 

{Ftiirchild.) 

12805.  IIuMULUH  LUPULUS.  Bop- 

11  S.  B.  Bing  Sons,  hop  merchants, 


12806.    HuMULUs  LUPULUS.  Hop. 

tat  the 


12807.      IIUMULUS   LUPULU8.  Hop. 

From  (itmiany.    Received  November,  1904, 


ilized  by  Google 
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Ortza  sativa.  Rice. 

From  Colombo,  C^yloo,    Presented  by  Dr.  C.  Drielwrg,  superintendent  of  Schuol 
Gardens.     Received  January  28,  1905. 
Cirown  in  tbe  llanibantote  dititrict. 

12809.     Ana(;aki>ii;m  occroENTALK.  Cashew  unt. 

From  Salisbury,  RhoJesia,  South  Africa.     Keceiveil  tbru  Mr.  George  M.  Chiliiui, 
Department  of  .-igriculture,  February  3,  1905. 
FroDi  wild  trees  in  I'ortiwiieKe  Kast  Africa  that  seem  to  bear  more  freely  thau 
those  cultivated  in  the  Weit  Indies  and  may  prove  hardier. 


12810  and  12611. 

From  Porttigiiese  East  Africa.  I'reaenled  Ity  lion,  Stanley  Ilollia,  United  States 
consul,  Lourengo  Marquez,  thru  the  Awiatant  Secretary  oE  Stale.  Rieceived 
January  2S,  IdOfi. 

12810.  (Undetermined.)  Matundulnku. 
Fruits  of  a  Ewjur  "plum"  sent  to  Mr.  Hollis  by  Mr.  A.E.Graham-Lawrence, 

of  Barberton. 

12811.  Uakcinia  Liv]N<iarr<>Ni!i.  Pimbe. 
A  Lourenvo  Manguen  wild  "plum." 

12812.     (Cndeter  mined.) 


12813.  Brassica  olrracka.  Cabbage. 

From  Norton,  N.  C.    Received  thru  Mr.  B.  Norton,  February  2,  1B05. 
Xorth  QiTolitm  Buncirnibe. 

12814.  Arachih  htpogaea.  Peannt. 

From  Marseille,  France.     Received  thru  Hon.  Rol>ert  P.  Skinner,  I'nited  States 
consul-general,  February  3,  1905. 
"A  sample  of  '  Araehides'  from  the  province  of  Sine  in  Senegal.     These  are  the 
very  best  nuts  known  in  this  market  for  the  :iuuiufacture  of  oil.        {Skinner.) 


12815.      PlaTACIA  VERA. 


Traboiifltii. 

12816.  Al&DICAOO  8ATITA. 

From  Chinook,  Mont.     Received  thru  the  Thoman  O'llanlon  Company,  Febru- 
ary 6,  1905. 
Grown  by  Mr.  F.  T.  Keser,  I  mile  west  of  Chinook. 

12817.  Phaseolus  vlxoaris.  Bean. 
From  Leroy,  N.  Y.     Received  thru  Mr.  A.  N.  Jones,  February  25,  li>05. 

(iotden  CWm'ti  Wax. 

12818.  Phaseolus  vulgaris.  Bean. 
From  ChaumonI,  N.  Y.     Received  thru  Roijer  Brothers,  February  2-5,  1905. 

Golden  Carmine- Podded  Horlxcullurat. 


n,„iz...,Coog[e 
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12819.  LiPPIA  REPENB. 

From  Santa  Barbara,  Cal.    Received  Ihru  Dr.  F.  FraDceschi,  Febniary  10,  1905. 

12820.  Medicaqo  sativa.  A1&]£eL 
From  Clearwater,  Nebr.     Received  thru  Mr.  G.  E.  Miller,  Febmarj-  7,  1905. 

12821.  PsiDiuH  MOLLR.  "  Chuyabillo." 


12822  to  12831.     Ahyudalus  communis.  Almond. 

From  Girgenti,  Sicily.     Rweived  tliru  Mr.  T.  H.  Kearney,  Februarj'  6,  1905, 
VarieUeeol  almond  cuttings  selected  by  Mr.  Caa&from  his  collection  of  25  varieties. 
13839.     8weet;  hlg  truiL 
13833.     Sweet;  long  (niit. 


13834. 
128SS. 
13826. 


Bweet;  fruit  d&rk  re<l. 
Sweet;  fruit  double. 
Bitter. 


12838. 


13830.     Not  froEt  reeisUnt. 


12832  to  12842. 

From  CaUnia,  Sicily.     Received  thru  Mr.  T.  H.  Kearney,  February  8.  1905. 
12883  to  13838. 
Received  from  Salvatore  Leanza,  nurseryman,  Catania,  Sicily. 

13839.  'Eriobotrva  japonica.  IiOquRt. 

"A  valuable  and  distinct,  aemiseedleBa  srafted  variety,  which  may  be 
especially  recommended.  Fruit  especially  large,  pear-shaped,  with  a 
fleshy,  juicy,  sugary  pulp;  with  a  few  small  seeds,  which  are  in  some 
cHsefl  extremely  small  according  to  the  modification  produced  by  their 
snrroundiDgs,  whether  in  pots  or  in  open  ground  with  a  ball  of  earth." 
(Kearney.) 
12838  and  12834.    Corylus  avbllana.  FUlrart. 

Ciutiglione. 
12836.     PisTACiA  VRRA.  Fistacfac. 

12836  to  12843.     Opuntia  spp.  Prickly  pear. 

Presented  by  Doctor  Cavara,  of  the  Catania  Botanical  Gardens,  Sicily. 
19836.     Opuntia  tomkntosa. 

a  that  holils  lis  fruit  all  winter.     ( Doctor  Cavara'a 


(Doctor  Cavara's  No.  2.) 


19837.     Opuntia  fici's  isdica. 

"Fructu  albo,  vulgo  'Zuccherii 
13888.    Opuntia  kicis  ihdica. 

"  Fractn  albo,  vulgo  'Sipaia.'"     (Doctor  Cavara's  No.  1.) 

19839.  Opuntia  ficub  indica. 

"Fructu  flavo,  vulgo  'Figu  d'lndla.'  "     (Doctor  Cavara's  . 

19840.  Opuntia  nciK  indeca. 

"  Fructu  rubro,  vulgo  'Sanguigua. 


(Doctor  Cavara's  No.  3.) 
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12832  to  12842— Continued. 
12836  to  1SS43— Continaed. 

13841.       OPUNTIA   PICtM   INOICA. 

"Fructu    flavo-canie,  compacts,  vulgo  'Brontese.' "     (Doctor  Ca- 
vara'a  No.  7. ) 
12843.    Opustia  ficcb  indica. 
"Fructu  albo-venoea."     (Doctor  Cavara'e  No.  6.) 

12843  to  12845.    Odcubbita  sp.  Squash. 

try  Company, 

1384S.     KiJcugaia  (early).  1984B.     Kikuza  (late). 

12844.     ChUitnen  (early). 

12846  to  12848. 

From  Turns.    Received  thru  Mr.  T.  H.  Kearney,  December  28,  1904. 

12846.  Mbsicaoo  sattva.  Alfalfa. 
Oatit.    From  Kebili. 

12847.  Mbdicaoo  sativa.  Alfalfa. 
IKpo/i.    From  Gabee. 

12848.  PiBTACiA  VB^.  Piatache. 
From  8tas.     Nut8  from  the  1904  crop, 

12849.  Cannabis  sattva.  Hemp. 
From  Nicholaaville,  Ky.    Received  thru  W.  L.  Steei  &  Co.,  February,  1904. 

12850.  FgIJOA  SELI.OWIANA. 


"A  plant  belonging  to  the  guava  family.  Plants  of  this  new  fruit  have  been  grown 
by  Mr,  Taft  and  Doctor  Franceechi  in  southern  Califoruia,  and  auiall  immature 
traits  have  been  home  by  single  plants  grown  by  these  parties.  The  plant  has  been 
enccesfully  cultivated  on  the  Riviera,  where  there  are  several  Bpecimeus  of  con- 
sidetsbie  size  which  have  borne  excellent  fruit  E>octor  Aridr^,  who  has  paid  special 
attention  to  this  fruit,  pronounces  it,  in  flavor,  something  exceptionally  clelicious. 
The  fruits  are  about  the  size  of  a  large  English  walnut,  green  in  color  and  covered 
with  blunt  protuberances.  Little  is  known  at  the  present  time  in  this  irountr^ 
r^irding  the  actnal  flavor  of  the  fruit.  The  fruit  is  of  a  character  which  enables  it 
to  00  plucked  from  the  bush  before  ripening.  It  is  believed  that  this  plant  can  !« 
grown  successfully  in  all  the  froetlees  regione  of  the  Southwest.  It  b  well  worthy  of 
eeriods  consideration  by  all  those  inter^ted  especially  in  subtropical  fruit  culture." 
(Fairchild.) 

12851.    FENNisETnM  TTPHOiDEUH.  Pearl  or  cat-tail  millet. 


Oetza  sattva. 


12853.    Triticum  dicoccum.  Emmer. 

From  Lawrence,  Kans.     RecHved  thru  F.  Barteldes  &  Co.,  February  22,  1905, 
7217— No.  97-07 8 

Diqilized  by  Google 


114  SEEDS   AND   PLANTS   IMPOBTED. 

12854.  HoRUEUH  vuTXiARR.  Barley. 
From  Geneva,  Idsho.     Received  thru  Mr.  F.  W.  Boehme,  March  15,  1906. 

12855.  Secale  cereale.  Rye. 
From  Geneva,  Idaho.     Received  thru  Mr.  F.  W.  Boehme,  March  15,  1905. 

12856  to  12861. 

From  Vomero,  Naples.    Presented  by  Dr.  Carl  Sprenger  thru  Mr,  E.  A.  Beeeey. 
Ret^ived  January,  1905. 
128Se.     RiciNUH  /AN7.]DA8iBNHia.  Oastor-oil  plant. 

Package  of  mixed  vsridties. 
138B7.    8E8BAKIA  TBiPFTii.  B«d  scEcia. 

"One  of  the  finest  flowering  shrubs." 

13808.  RllAUNlM  ALATEKNl'B  CAWBBICA. 

13809.  MoRus  ALBA.  White  mulberry. 

13860.       SiDBRlTIS   HAHtONIANA.  18861.       PlCRASHA  AILANTHOIDES. 

12862  to  12864. 

From  I'arJM,  France.     Received   thru  Vilmoriu-Andrieui  &  Co.,  February  10, 
1905. 
13863.     CvHAitA  HCoLvuitg.  .  Artichoke. 

Larf^e  flat  BrUlaiiy. 
13863.     CrcuMtts  hativus.  Ouciunber. 

19864.    Sa.witalia  pboccmbens  plorb  pleno. 

12865  to  12871.    Ohtza  sativa.  Rice. 

From  Calcutta,  India.      Pre^nted  by  I.  H.  Burkill,  eec|.,  M.  A.,  officiatinK 

reporter  on  economic  products  to  the  government  of  India,  Indian  Museum,  I 

Sudder  street.     Received  February  9,  1905. 

12865.  Miunua  ghaiya.     From  Bengal  Province. 

12866.  lihadin  ghaiya,  red.     From  Bengal  Province. 

18867.  Tli'jsar  lihadai  ghaiya,  white.     From  Bengal  Province. 

18868.  I'akhatali  Bhadal.     From  Bengal  Province. 
18860.     Augv'i  Illiadai.     From  Bengal  Province. 

12870.  Pmal)  red  variety.     From  Bengal  Province. 

12871.  TnkmuTix.  ghaiya.     From  Bengal  Province. 
TliiH  [uuldy  wa^  grown  liy  the  Lejiclias  and  Bhootias. 

12672.     Chkysantiie-MUM  ANKTHiroMUM.  Chrysanthemum. 

From  Merrifield,  X.  Dak.     Presented  bv  Mrs.  H.  E.  Bancroft.    Received  Feb- 
ruary, UKfi. 
Mn<.  Bancroft  writes  that  this  ii^a  perennial  there,  but  blossoms  early  the  first  year 
fr(imj<ee<t.     The  largest  blossoms  are  the  early  ones,  being  three  times  as  large  as 
those  sent,  which  were  gathered  on  Novemljer  1.1,  1904. 

12873.    Esciii«(^-iioLTZiA  CALiFOBNicA.  California  poppy. 

From  -Merrilield,  N'.  Dak.     Presented  by  Mrs.  H.  E.  Bancroft.     Received  Feb- 
ruary, li»05, 
Mrs.  BaiiiToft  writen  that  by  conetant  selection  slie  has  developed  a  strain  of  Cali- 
fornia iM>))|iy  with  flo^'ers  much  larger  than  the  ordinary,  which  continue  in  bloom 
h  lati-"-—  ■■--       -  -  -  '--^  ■ 


ich  later  than  the  common  kind. 
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12874  to  12876.    Obyza  satita.  Rice. 

From  Canton,  China.    Preaented  by  Mr.  T.  E.  Griffith.     Received  January  28, 

1905. 
Samples  of  Chinese  rice,  as  follows; 

1S874.     '•ShU-Sliu."     {No.  1.)  13876.     " lMer-a»ip."     (No.  3.) 

1S876.  "Ai-Miu."  (No.  2.) 
"Ah  to  the  local  manner  of  planting  this  ri(!e,  a  seed  bed  some  30  yards  eq^uare  is 
prerared  atonfpiide  of  the  larfn-  rice  lielda  about  the  month  of  August  Thia  seed 
ued  is  composed  of  aoftish  mud,  and  the  grain  ia  scattered  over  the  surface,  which  is 
kept  wet  enough  to  cause  it  U>  sprout.  In  about  three  weeks'  time  themaea  of  seed- 
lings are  about  10  inches  in  heiglit,  when  they  are  taken  up  and  planted  out  in  the 
rice  fields  in  bunches  of  20  or  so  seedlings  tt^ther,  at  intervals  of  a  foot  between 
bunches. 

"The  soil  of  the  fields  is  a  blnish  alluvial  mud,  and,  after  planting,  it  is  kept  con- 
stantly iimndated  with  water  from  the  numerous  creeks  whicli  intereect  the  country. 
In  about  one  hundred  days  from  planting  out  the  grain  is  ripe,  and  is  then  gathered 
in."     [Gri^h.) 

12877  to  12895. 

From  New  Zealand.    Presented  by  the  government  of  New  Zealand  thm  Mr. 
M.  A.  Carleton.  Received  February  11,  1905. 
A  collection  of  Kiains.  etc.,  from  the  New  Zealand  exhibit  at  the  Lousiana  Pui^ 
chase  Exposition,  St.  Louis,  Mo.,  1904. 
12877  to  1S882.     Avena  if 

12877.  Vanith. 

12878.  Ihm. 

12879.  SparrowbUl. 
12888  to  12886.     Triticum 

12888.     Pearl. 
12884.     (No  label.) 
12887  to  12888.     Pisuu  bk 


"C") 
12880.     TRiroLiuH  bbpens.  White  clover. 

1S881.     Trifolium  pratensb.  Bed  clover. 

Colvnial. 

12882.     I^iLiuM  iTALici-H.  •  Italian  lye-grasa. 

12808.     I^LiL'M  PGBBNNB.  Perennial  rye-grass. 

12894.     PRL^M  PRATBtHB.  Timothy. 

QAontai. 
12896.    Dactyi 

12896.    LiLiUM  NEiLOHESBEKSE.  NoUgheiTy  Uly. 

From  Utakamund,  India.     Received  thni  Mr.  G.  H.  Cave,  superintendent  o( 
the  Government  Botanic  Gardens,  February  14,  1904. 

12897  to  12899. 

From  Durban,  Natal.     Presentetl  by  Mr.  J.  Medley  Wood,  director  of  the 
Botanic  Gardens.    Rweived  February  14,  1905. 

12887.       COFFBA    KANdlTEBARlAE  (?).  OoffiBB. 

"According  to  a  letter  of  January  12,  1905,  from  Mr.  Woml,  this  species  of 
Coffea,  regtu^ing  the  identification  of  which  he  is  doubtiul,  is  quite  immune 


Oat. 

19880. 

Oinndian. 

12881. 

While  Tartar. 

12882. 

Black  Tartar. 

Wheat. 

12888. 

Hujilefi. 

12888. 

Tuscan. 

Pea. 

12889. 

Green. 
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12897  to  12899  -  Continued. 

to  attacks  of  the  Jleiarlela  lai-tiitrb-.  It  is  grown  in  the  Britaniir  Ganlena 
within  a  few  feet  of  Cuffea  plants  covered  with  this  fuiigiis,  and  M  r.  Wood  ])aH 
endeavored  toinoculato  the  plant  witii  it  bnt  has  lieen  nnsuccessfiil.  He  fur- 
ther Htatea  that  it  is  a  Imndeonie  slirub,  in  addition  to  its  value  for  hybridizing 
Surposes  for  Coffea  arahira  or  other  eiiecies.  His  ideal:',  fitrther,  that  it  might 
e  used  hn a  stock  upon  which  to  graft  the  Arabian  Cotfea."     {Fairckiid.) 

13898.  ASPARAWIS   VIROATIW. 

"AccordinK  to  Mr.  Wood  this  species  is  cultivated  in  Natal  and  is  considered 
to  httvea  distinct  flavor  iifilp  own  and  to  1ie  a  desirable  vej,'etable.  ThiK  same 
species  has  been  in  cultivation  iu  Anierica  for  some  time  as  an  ornamental." 
(FaWchUd.) 

13899.  Pashifloba  eiiulis. 

"  In  Natal  one  of  the  commonest  fruitw  on  the  market  is  this  pa)<sion  fruit. 
Its  cultivation  requires  very  little  attention  and  it  seeiiia  to  be  a  very  produc- 
tive vine.  This  could  be  cultivated  to  advantage  in  the  frostlef^  re^ione  of 
California  and  Florida,  and  attempts  should  be  mude  to  cross  it  with  the  May- 
pop,  wliich  ifl  a  common  species  of  Passiflora  growiii);  in  the  Carolinas  In 
New  Zealan<l  and  Australia  the  fruit  has  becouiu  a  popular  one  on  the  market" 
{FaircMld.) 

12900  to  12908. 

from  Washindton,  D.  C.     (irown  on  the  Potiimac  Flats  under  the  direelion  of 
Dr.  K.  If.  True,  PhywologJBt  in  Charge  of  Drug  and  Medicinal  Plant  Investi- 
yationa.    Keceived  February  5,  IHW. 
A  collection  of  dni|{  and  medicinal  plajit  K-eds,  as  follows: 

13900.  Atbop.i  BELL.inoNNA.  Belladonna. 

13901.  Caui-m  carvi.  ■  Carawa?. 
12903.     CoNii'M  XAcrLATiM.                                              Poison  hemlock. 

12903.  CoRiAMiui-M  KATivi-H.  Corlauder. 

12904.  Iaibel.ia  ixplat.i.  Lobelia. 
1290B.  Sattuiua  iroirres'sis.  Bummer  aavoiy. 
12908.     FaI'avek  MiMKii'ERrM.  Poppy, 

A  white-seefied  opium  p')ppy. 

12907.  Pafaveh  somsifekvm.  Poppy- 
A  blue-seeded  opium  poppy. 

12908.  CuENOi'Onll'.M  anthelminteiim.  American  wormaeed. 

12909.  Seciiii.'m  kdlxe.  Chayote. 

■Seed  OinijBmy,  Fehniary 

12910.  Olea  el'kopea.  Olive. 
.  T.  H.  Kearney,  February  13, 

'  lit'  northern  Tunii!,  but  is  said 
?r ana  notter  j>art8."     (Amijicw.) 

12911  to  12917. 

From   Brokings,   S,   I>ak.     Keceived   Ilirii   Prof.   N.    F..    Hansen,   .Agricultural 
Kxpcrinit'ut  [^tJ^lic>n,  January  IS,  I1W5. 
A  collec'tion  '^i  ormmu-ntiils,  as  follows: 

12911.     (Undetermined.)  "Siberian  aand  thorn." 

OT 
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12911  to  129X7~<.V)titinuod. 

12913.      {-.IKAIIANA    MHKOb-IIVM,*. 

12913.  <'aha<iana  AidumBK'KNR.  Siberian  pea  tree. 

12914.  .^ALi\  e]<.  Niobe  weeping  willow. 
1291&.  KoHA  KL'coKA.  PostuTe  fose. 
12916.  Nalii  h|i.  UrBl  willow. 

12817.        SAM\     VIMINAI.IH    RE<!AU^ 

12918.  Beta  vi;i.uA)tiK.  Sugar  beet. 

1  Ihe  Colorailo  Experiment  Station, 

Kleinimn^elmt. 

12919.  lUi'iiANUs  ^ATivufl.  Radish. 
From  FairrtfUl,  Waoli.    Re<'eive<l  thru  Mr.  E.  H.  Uomsoii,  February  13,  19(W. 

Crimium  Oinnt  Forcing.     Cirown  from  S.  P.  1.  Ko.  9487. 

12920.  NicoTiANA  TABACUM.  Tobacco. 
Receiveil  thru  Mr.  Prank  C. 


12921  to  12926. 


12921.  OlEA     ErROFAEA.  OUvB. 

"  The  (^emlnli  variety,  Iwing  probalily  Ihe  Wet  adapU^  of  all  olives  U)  a 
dry,  hut  climate,  will  \k:  iidefiil  un  &  etot-k  even  if  it  does  not  Buucecd  witli  iir  as 
an  oil  variety."     ( A'fnrnci;.) 

12922.  PisTACi.v  VERA.  Piatache. 


Whit<?-Pkinne(l 

variety. 

12923.     r[HTA('[ 

A    VERA. 

Ilpd-fkinncd  va 

riot-y. 

12924.     P[STA<r 

A    VERA. 

MhIc. 

"Thronfih  the  kinilness  of  Mr.  Leonard],  British  vice-ponsul,  I  was  able  to 
viHlt  a  Kanlen  here  (Sfas)  belonging  to  two  Italian  Jewi<,  where  there  are  It! 
pistdC'lic  trees  (ime  male).  The  Ranleiiers  told  me  there  are  three  kinds  of 
pistaches  fiere,  all  with  screen  kernels,  but  one  having  a  white,  one  a  red,  and 
one  a  ml-and-white  streaked  »ikin.  The  firpt  is  considered  the  beet,  anil  from 
a  tree  of  thiR  kinil,  said  tu  l>ear  very  heavily,  wa.a  taken  moct  of  the  grafting 
wood  (1292^).  (irafting  can  be  done  eucoessfully  here  up  to  the  end  of 
February."      {Krariieii. ) 

12S2fi.     PvNiCA  OKASATIM.  Pome^anate. 

"  Poniegninate  ruttinpi  taken  from  a  pinele  bitfh,  Baid  to  be  a  very  fine, 
larfce,  reiJ-fruited  one.  Here  it  is  projiagatca  bv  cuttinR  off  the  viftoroiis  root 
shootH  where  they  are  about  a  half  int'h  thict  and  sticking  them  into  the 
gronml  so  that  the  niaiii  stt'm  is  horizontal  and  is  i.'overed  with  earth,  while 
the  Stiff,  divergent  bram^hes  slick  up  vertii'ally.  In  this  way  a  goo<l-Kized 
buah,  l)earing  well,  is  obtaine<i  in  two  year"."  [Kenmej/.) 
12926.     (Undetermined.) 
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12927  to  12929.     Trifolium  sp.  Clover. 

From  Corfu,  lireece.    R©ceive<l  thru  Mr.  C.  S.  Scofield  in  1901.    &«ede  gathfred 
on  the  place  of  Mr.  Antonio  Colla. 

1S927.     TKiroutiu  UASiriutiM.  12929.     Tkipolhth  rRot-UMBBNit. 

13928.     Trifoliitm  polystacrvuh. 

12930  and  12931.     Mangifeba  isdica.  Mango. 

PreBented  by  Mr.  G.  P.  Wilder.     Keceived  Febrnary 

12980.     Huasd.  12981.     (Not  named.) 

Caruh  oairdneri  (?). 
From  Winslow,  Wash.    Received  thru  Mr.  John  L.  Hubbard,  March  6,  1905. 

"Thia  plant  grows  thruout  eastern  Washic^n,  Oregoii,  ami  Idaho,  and  ia  called 
by  the  Indiana  on  the  Uniotilla  Reservation,  in  eastern  OreKonrtSuic-ili'.  This  plant 
ia  aimilarin  foliage  to  the  carrot,  iga  hardy  perennial  with  a  rout  Biniilur  to  the  sweet 
potato,  anil  ia  very  pleasant  to  tlie  tast«,  either  raw  or  cooked.  When  it  is  raw  the 
meat  m  about  the  conaisteni^y  of  a  raw  potato,  of  a  sweet  taste;  when  cooked  it 
becomes  mealy,  lite  a  baked  sweet  potato.  It  was  used  eifensivelj;  aa  a  food  staple 
by  the  Indiana  thruout  the  Northwest  tiefore  the  advent  of  the  white  people,  and  ia 
used  by  them  to  some  extent  yet. 

"That  the  plant  is  euaceptibie  of  material  development  is  proven  by  its  lieing 
found  to  grow  much  larger  in  plowed  fields  or  cultivated  soil,  where  the  rotits  have 
not  been  destroyed  by  such  cultivalion.     I  believe  that  if  your  Department  would 

!;ive  this  matter  your  attention  a  new  and  valuable  vegetable  would  be  added  to  the 
ood  products  of  the  country."  {Lftler  dated  Jinuary  SO,  1905,  from  Mr.  Hubbard.) 
Mr.  F.  V.  Coville,  botaniat,  in  a  letter  dated  March  16,  1905,  gives  the  following 
information:  "The  plant  is  widely  used  for  food  among  the  northwestern  Indians. 
The  late  Major  Bendire,  of  the  United  States  Army,  considered  it  one  of  the  moat 
delicioue  vegetables  he  had  ever  tasted.  1  ahall  be  very  glad,  indeed,  to  see  Mr. 
Oliver  take  up  its  culture  with  a  view  to  its  domestication.  It  would  l>e  a  vegetable 
somewhat  of  the  type  of  the  sweet  potato.  You  will  be  interested  to  know  that,  by 
reason  of  the  summer  drought  prevalent  in  the  regions  where  the  plant  grows,  the 
growing  period  of  the  species  is  short,  a  fact  which  will  be  very  advantageous  in 
connection  with  ita  proposed  domestication." 

12933  to  12937.    Persea  gratissiha.  Avocado. 

cbaige  of 


Baldvin.  "Tree  9.  vigorous  grower,  with  etrong  central  stem;  branches 
rather  rigid;  light  bloomer,  but  heavy  cropper.  Blooms  in  Febmary  and 
March.  Fruit  at  best  in  August;  drops  in  September.  Ripens  uniformly. 
Shapeof  fruit  approaching  oblong,  4  by  5  j  inches,  not  regular;  color  green,  with 
a  few  yellowish  streaks;  rind  smooth,  thin;  stem  small;  meat  deep  cream, 
one-fourth  green,  firm;  flavor  excellent.  Seeds  are  rather  large,  firm  in  cav- 
ity. Buds  do  not  take  readily.  Named  for  Mr.  Baldwin,  of  Miami,  Fia.,  who 
owns  the  original  tree."  (Hol/t. ) 
1S934. 

Chappeloii:  "Tree  grows  vigorously;  branches  diffuse,  slender,  inclined  to 
droop;  bark  of  young  branches  shiny,  greenish  yellow.  Good  cropper  and 
abundant  bloomer.  Blooms  in  January  and  February;  fruit  ripens  in  June 
and  July. 

"Shape  of  fruit,  Ixittle- necked,  2j  by  4J  inches;  color  dull  purple;  skin  thin, 
leathery;  meat  greenieh  near  rind,  whitish  toward  seed;  seed  medium;  firm 
in  cavity;  edible  qualities  good,  but  different  from  other  type.  The  buds  take 
readily  and  the  tree  stands  more  cold  than  other  varieties  planted.  M<«t 
useful  for  home  consumption.  Nameil  for  Mr.  William  Chappelow,  Mon- 
rovia, Cal.     Buds  secured  thru  Mr.  William  A.Taylor."     {Rolfi.) 
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12933  to  12937— Continued. 
12936. 

Family.  "A  strong  growing  tree  of  epre«ding  habitfl,  being  an  abundant 
bloomer  and  moderate  <Topper.  Blooma  in  late  February  and  during  March. 
Ripene  fruit  during  July,  Aui;ust,  September,  and  inlo  October, 

"  Shape  of  fruit  variable,  from  pear-sha[>ed  to  Ions  oblong,  nearly  lianana- 
ehaped;  eize,  variable  from  fl  by  3Jto3Jby  IJ  incliee;  color  luirple,  with 
scarlet  etreakH,  vervattnutive;  akin  niedtuin  thick,  pmooth;  stem  lai^;  meat 
yellow,  free  from  fiber;  flavor  good,  seed  email,  loOEe  in  cavity. 

"  The  princi^l  merit  of  this  variety  lieu  in  extending  it§  period  of  ripening 
over  HO  long  a  time,  being  distinctly  useful  for  family  purposes,  but  should  not 
be  planted  for  commercial  purposea,  as  the  eilcnded  ripening  period  neces- 
dtatefl  several  pickings.    Buds  take  readily."     (Solfi. ) 
12986. 

PoUoek.  "Tree  moderate  grower,  heavy  bearer,  profut^  bloom,  limbs  rigid; 
blooms  in  February  and  March;  ripens  in  SeptemW  and  ttetober.  I'pright 
grower  with  strong  central  stem. 

"Fruit  pear-shaped,  being  about  6)  by 4}  inches;  weight  up  to3j  pounds; 
color  greenish;  rind  medium;  meat  veHowish;  Havor  good;  seed  medium. 
Buds  toke  readily,  and  this  variety  is  aesirable  on  account  o(  verv  large  fruits. 
Named  for  Mr.  Pollock,  of  Miami,  Fla.,  who  owns  the  original  tree."  (Rolj'x.) 
13987. 

Trapp.  "Tree  upright  grower  with  strong  central  stem;  not  a  vigorous 
grower.  Produces  abundant  bloom  late  in  l^bruary  and  March.  A  heavy 
cropper,  maturing  in  Octolwr  and  November,  some  of  the  fruits  remaining  on 
the  trees  until  the  Christmas  holidays. 

"Shape  of  fruit  rather  between  round  and  oblong,  about  4J  by  3  j  inches,  reg- 
iilar;  color  greenish  with  yellowish  streaks;  thm  rind;  small  stem;  meat 
rather  deep  yellow;  seed  variable,  sometimes  very  large  and  firm  in  cavity, 
and  agtun  very  small  and  loose  in  cavity. 

"  The  special  merit  of  this  variety  lies  in  the  fact  that  the  fruit  remains  on 
the  tree  until  late  in  the  season.  Named  for  Mrc.  Trapp,  Cocoanut  Grove, 
Fla.,  who  owns  the  or^nal  tree."     (Solji.) 

12938.  GosSTPiuM  8p.  Cotton. 
From  Peru,  South  America.    Received  thru  W.  E.  Grace  &  Co.,  1  and  2  Han- 
over square.  New  York,  N.  Y.,  February  13,  1905. 

"Full  rough"  OalacaoK  seed.  Bepreaents  the  seed  of  Ibe  full  rough  Peruvian  cot- 
ton, which  U  grown  in  the  Hura  and  the  surrounding  districts  in  the  northern  part 

This  "Full  rougli"  cotton  is  exported  to  New  York  and  Liverpool  markets. 
There  are  two  crops  every  year:  "Snn  Juan"  and  "Navidad."  The  former  is 
largest  and  is  gathered  in  August  to  September,  while  the  latter  is  ready  for  ship- 
ment from  the  end  of  January  tbni  Apnl.  We  would  say  that  the  average  annual 
crop  was  18,000  bales  of  200  pounds. 

Mauj[  experiments  have  been  made  to  plant  this  seed  and  grow  the  same  grade  of 
cotton  in  other  localities  but  without  success,  because  soil  similar  to  that  of  the 
Piura  dlstdcts  (where  it  seldom  rains)  is  yet  to  be  found.  Every  attempt  to  trans- 
plant this  grade  to  any  other  place  in  Peru  was  either  a  complete"  failure  or  the  cot- 
ton degenerated  into  "  Moderate  rough." 

12939.  Zf.a  mays.  Com. 
From  Montgomery,  Ala.     Received  thru  Charles  &  -Selson,  No.  8   Commerce 

street,  February  11,  1905. 
Mexican  Jimt. 

12940  to  12957.    Vms  8pp.  Grape. 

From  Thomerv,  France.    Received  thru  F.tienne  Salomon  A  Sons,  February  24, 
1903. 
1S940.     AlitanU   Boutcliel  X  Jii- 

pnria  141- A. 
ST 
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12940  to  12957— Continued. 


1:3942. 

lia-landirri     X     Hiparla 

12960. 

Riparia  X  CordifoHii- 

Rvprrtri*  im~S. 

12948. 
12944. 

ISertundieri  ImJoiiI  y„.  9. 
Hourinquoii  X    A'ii;i«(W« 
S907. 

12061. 
12962. 

RapeUrin   X    Brrlandieri 

Mi-s7-ise. 

Riparia  Colorado. 

12946. 

fkiri^unie    X     HupegtrU 

12968. 

Sotoaif  X  Riparia  161.5. 

12946. 

12947. 
12948. 

SOS. 
Riparia  X  RapeMrw-Ar- 

aman-Jaeger  XOI. 
Ripazia  Ramon. 
Rupearii'  Mimion. 

129B4. 
129B0. 

12966. 

Vialla. 

Aramon  X  Riparia 
143- A. 

a>ieTea-Rvpe»tri»  X  Ri- 
paria iS9. 

12949. 

Riparia  (!ra„<l  Gtabrt  X 

12967. 

Riiparia  X  Ritpatri*  108- 

Aranio>i-Rtipe*lri$4IlO.  103. 

12958.  Ii'OMOEA  sp. 

From  Ciiha.    Received  thru  Prof.  P.  H.  Roih,  Subtropical  Ijaboratory,  Miami, 
Kla.,  Fel>raary  2;J,  1S05. 
Se^lM  ot  a  variety  of  Ipoin<i;a  that  is  found  in  Cuba.    Said  to  have  yellow  flowent. 

12959.  (L'ndeterniined.)  Matondiilaka. 

From  Eureka  City,  Tranavaal,     Present 
W.  Stanley  HolliB,  tJnited  Statis  const 
Africa,     licceivol  February  2),  1905. 
"Evidently  a  jilurn-likf  fruit  vritli  a  very  larKefltoneatid  little  meat."     (fhirrAi/A) 

12960.  Gahcinia  livikrstonei.  Pimbe. 


12961.  IIydkandea  8cani>enh. 

Fnini  rhilailelphitt,  Vn.     Ri'ccived  thru  Thomafl  Meehaii  A  Soup,  February  2;t, 

um. 

12962.  (I'lidetcrmined.) 

From  rxiun>n('o  Marqiiex,  PortuKUCflc  East  Africa.    Presented  by  Hon.  W.Stanley 
llolliH,  Toiled  Stalt-B  consul.     Iteceived  February  23,  1905. 
A  lx)un'n(,'ri  MarcjucJ".  fruit  tree, 

12963  to  12970. 

From  I'hiliidi'lpliia,  Pa.     Re<*ived  Umi  W.  A.  Burpee  &  Co.,  February  17, 1906. 

Fl.JWf  r  Wills  (iir  pIim^U  purptu*!". 

12971  to  12987. 

From  Nt>w  York,  N.  Y.     Rei-eived  thru  J.  M.  Thorbum  &  Co.,  February  17. 1905, 

Flower  si-t-ds  for  stock  purposes. 

12988.  ANTirmiiiKuM  MAJt;.s.  Snapdr^on. 

From  Fairfield,  Wash.     Received  thru  Mr.  K.  TI.  Morrison,  January  .I,  1905. 

12989.  C-(ii*M09  mi'iNXATL-s.  CoBmos. 

From  Santa  (^lara,  Cal.     Rccciveil  thru  0.  C.  Morse  A  Co.,  January  10,  1805. 

OT  .        . 
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12990.  KOCHIA    8(10PAKIA. 

From  Detroit,  Micli.     Recciveil  thru  Mr.  William  McBobbie,  gardenir  of  the 
falmor  Park  Ciardeiw,  November  7,  1904. 

12991.  Medk^auo  sativa.  AlfEdfa. 
From  Excvlfior,  Minn.    Keceived  thru  Mr.  A.  B.  Lyman,  Pebniar;  24,  1905. 

Grimm.     A  variety  attractioi;  attention  in  the  Northwest.     (See  Bulletin  (press), 
No.  20,  University  Kxp.  Sta.,  St  Anthouy  Puk,  Mini).,  Match,  1904,  on  Hardy 

Alfolfain  Minoesota. ) 

12992.  MEDiCAao  sattta.  Alialia. 
From  BasBorah,  Arabia.    Secured  thru  H.  P.  Chalk,  esq.,  American  consular 

accent.  Received  February  27,  1905. 
"  From  preliminary  tests  of  this  alfalta,  made  from  a  previoua  importation,  under 
8.  P,  I.  No.  8806,  it  seems  probable  that  this  particular  strain  will  make  a  more  rapid 
growth  than  the  ordinary'  varieties  cultivated  in  this  country  and  may  prove  espe- 
cially valuabit;  for  c«rtain  regions  in  eouthem  California  and  Arizona.  Tbeve  pre- 
liminarv  experiments  have  been  carrie<i  on  at  the  Pomona  aubalatioii  in  California, 
where  this  variety,  tofK'ttier  with  the  ordinary  and  the  Turkestan  varieties,  planted 
side  by  side  at  the  same  time,  exhibited  most  unusuiU  rapidity  of  Krowth."  { Fiiir- 
tAOd.) 

12993.  HoRDEUM  DiSTicHUM  NUTANS.  Two-row  barley. 
From  Minneiska,  Minn.     Received  thru  Mr.  H.  L.  Whitman,  February  23, 1906. 

12994.  Anemone  alpina  bdlphurea. 

From  Carsethom,   Dumlries,  Scotland.      Presented  by  Mr.  Samuel  Amott. 
Received  February  25,  1905. 

12995  and  12996.     Pinguicuia  spp. 

From  Mexico.    Presented  by  Dr.  J.  N.  Rose.    Received  February  15,  190e. 
IseSD.     PiNoncuLA  Bp.  12996.     Pinouicula  cauduta. 

12997.     Sprekelia  foshorissiha. 

From  Mexico.  Presented  hy  Dr.  J.  N.  Rose.  Received  February  15,  1905? 
"This  is  an  old  t^rden  favorite,  but  is  especially  interesting;,  as  it  comes  from  the 
hif;h  mountains  of  central  Mexico.  The  home  of  this  species  is  ueuallv  given  as 
Smith  America  or  Guatemala.  Only  one  ppedea  of  Sprekelia  is  recogiiiied  by  J.  G. 
Baker  and  other  writers  on  this  group,  but  there  are  certainly  two,  ilnofmore,  very 
distinct  species.  Thiw  plant  has  Howcrnl  in  Washinj^n  se viral  times.  Theflowen 
are  large,  nearly  4  inches  long,  and  deep  crimson.  It  differs  only  elitchtly  from 
descriptions.  The  bulb  scales  are  black,  not  brown,  aa  usually  given.  Bulbs  were 
collected  in  a  shallow  mountain  swamp  of  central  Mexico  m  1903  (No.  813)." 
(Jtow.) 

12998  and  12999.     Punica  oranatom.  Pomegranate. 

From  Degach  (El  Oudiaiie),  Tunis.    Received  thru  Mr.  T.  H.  Kearney,  March 
7,  1905. 

12998.  Gabni. 

A  variety  having  lanrc,  pale-red  fruit.  "The  Gabsi  is  very  likely  the  same 
'variety  from  Gahes,'of  wnich  I  sent  cuttings  (S.  P.  I.  No.  V/HBG)  in  December 
from  Susa."     [Kearney.) 

12999.  Tiiiim. 
variety  smaller  than  the  preceding  and  having  deep-red  fruit.     Both 

ies  were  obtained  at  Degach  (£1  Oudiane),  the  oasis  of  the  Jerid  moi^t 
renowned  for  its  poniegnuiate:',  oranges,  and  olives,  while  Tozer  is  celebraloil 
tor  its  figs.  These  are  the  two  most  widely  grown  kinds  here  (Tozer).  The 
pomegranates  of  Gafsa  are  even  more  celebrated."     (Kearney.) 
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13000.  Brassica  oleracea  botbttis.  Canlifltnrer. 

From  Copenhagen,  Denmitrk.    Keceived  thru  Mr.  A.  Hansen,  Beetlaman,  Feb- 
ruary 27,  1905. 
Ihoar/  Erfurt. 

13001.  Lycofersicuu  esculentuh.  Tomato. 


13002  to  13006.     OiTBUs  hyb. 

From  (ilen  St.  Mary,  Fla.     Propagated  by  Mr.  tJ.  L.  Taber,  (or  dirtribution  by 
the  Office  of  Seed  and  Plant  Introduction  and  Distribution.     lieceived  Decem- 
ber 16.  1904. 
Hybrid  citrua  fruits  developed  by  Dr.  H.  J.  Webber,  in  charae  of  the  Department 
Plant  Breeding  Laboratory.     Of  theee  hybrids  two  are  called  hardy  and  two  are 
tender.    None  are  true  oranf^  except  the  tno  tangerines,  Weskart  an<l  Trimble.. 
The  hardy  varieties  constitute  a  new  group  designated  by  Doctor  Webber  »»  citranges. 
They  are  the  itWt  and  the  Willili. 

The  fifth  of  the  lot  ie  a  representative  of  a  new  group  called  the  "tangeio,"  being 
a  hybrid  between  the  tangerine  and  the  pomelo.    The  variety  has  been  (■ailed  the 


Doc-tor  Webber  describes  the  varieties  as  follows: 
18002. 

The  Rutk  citrange  (P.  B.  No.  716J  is  a  hybrid  between  the  common  sweet 
orange  (female  parent)  and  the  trifoliate  orange  (male  parent).  The  tree  . 
resembles  that  ot  the  trifoliate  orange  in  character,  having  trifoliate  leaves 
which  are  much  larger  than  those  of  the  ordinary  trifoliate.  It  ie  very  pro- 
ductive BJi<l  bears  a  small  fruit  about  2  l«  2}  inches  in  diameter,  which  is 
somewhat  similar  to  the  tangerine.  The  fruit  is  nearly  seedlees,  having  only 
one  seed  to  two  fniite,  and  is  very  juicy,  yielding  a  much  larger  quantity  of 
juice  than  the  best  lemons  of  ihe  same  size.  It  makes  a  very  pleasant 
citrangeade,  and  can  be  used  for  making  pies,  marmalades,  jellies,  and  for 
other  culinary  purpoeee.  Eaten  with  sugar,  it  is  a  very  deeit«ble  breakfast 
■  fruit 
13003. 

The  WUlilt  citraoee  (P.  B.  No.  777)  is  a  hybrid  between  the  trifoliate  orange 
(female  parent)  and  the  common  sweet  orange  (male  parent),  being  thus  the 
reciprocal  hybrid  of  the  Jiutk  citrange.  The  tree,  as  in  the  case  of  the  Rust, 
is  similar  to  the  trifoliate,  but  with  much  larger  leaves,  and  it  is  semi-evergreen. 
The  fruit  is  nearly  neeilleBS,  having  an  average  of  only  one  need  to  about  four 
fruits.  The  fruit  is  slightly  tarf^r  than  the  /tu«l-,  the  largest  being  about  2} 
inches  iu  diameter.  The  pulp  is  of  a  different  color  from  the  Hutk,  being  a 
lemon  yellow.  The  flavor  m  also  much  more  acid.  The  fruit  is  valuable  tor 
making  citrangeade,  pies,  marmalades,  jellies,  and  for  other  culinary  purposes. 
It  is  too  acid  to  be  eaten  out  of  hand. 
18004. 

This  is  one  of  our  new  hybrid  citrus  fruits,  produced  by  crossing  the  tanger- 
ine and  pomelo.  The  fruit  differs  from  either  parent,  but  combines  the  quali- 
ties of  both.  Differing  from  any  other  type  of  citrus  fruit,  it  has  been  referred 
to  anew  group  termed  the  "tangeio"  group,  and  this  particular  variety  has 
been  designated  the  Sampion.  The  "Sampson  tangeio"  (P.  B.  No.  1316) 
forms  a  tree  resembling  in  all  eswntial  characters  the  ordinary  orange,  and  is 
as  easily  injured  by  cold.  The  fruit  is  about  the  fize  of  the  navel  orange  but 
ot  lighter  color,  being  intermeiliale  in  size  and  color  lietween  the  tangerine 
and  pomelo.  The  flavor  is  sprightly  acid,  like  the  grapefruit,  but  with  a  slight 
suggestion  of  the  bitter  of  that  fruit.  A  striking  and  highly  desirable  char- 
acteristic is  its  easily  removable  rind,  derived  from  the  tangerine  parent,  so 
that  it  might  be  called  a  "kid-glove"  pomelo.  It  is  a  tender  tree  and  adapted 
to  distribution  in  the  present  citrus-growing  r^ions  of  Florida  and  Califonua. 
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X3002  to  13006— Continued. 

1300B  and  18006.     Neii)  tangerine  oranga. 

No,  1301%  ( P.  B.  No.  628)  has  been  named  the  Weshart,  and  No.  13006  ( P.  B. 
No.  627)  has  been  osmed  tlie  Trimlrle. 

A  Urge  number  of  hybrids  have  been  made  in  the  course  of  the  investi^- 
tions  between  the  tangerine  and  varioue  varieties  of  the  pweet  orange,  with 
the  object  of  producing  nn  orange  having  the  quality  and  character  of  the 
Bweet  orange  with  the  looae,  easily  removable  rind  of  the  tangerine.  Among 
the  different  hybrids  which  have  thus  far  fruited,  two  have  produced  fruila 
which  in  all  respects  reeemble  true  tangerines  but  are  two  weeks  earlier  than 
the  earliest  tangerines,  and  are  lai^r,  richer  in  color,  and  o(  rather  superior 
quahty. 

13007  to  13026. 

From  Philadelphia,  Pa,     Received  thru  Henry  A.  Dreer  (Incorporated),  Feb- 
ruary 28,  19(©. 
A  collection  of  flower  seeds  to  be  grown  for  sloch. 

13027  to  13034.    Solanuh  tuberosum.  Potato. 

From  Auchtermucbty,  Scotland.    Received  thru  Prof.  L.  R.  Jouee,  of  the  Ver- 
mont Experiment  Ktalion,  March  3,  1905. 
A  collection  of  European  potatoes  fur  breeding  purpoaes,  as  follows: 
13087. 

Brilvh  Quern.  (L,  R.  Jones's  No.  43.)  Originated  bv  Findlay.  Second 
early;  white  skin  and  tieeh;  kidney;  quality  reputed  excellent  and  yield  good. 
"  Best  second  early  in  cultivation  in  uigland  to-dav,"  according  to  one  high 
authority.  Mr.  Findlay  claims  that  it  is  highly  disease  retiisCing,  but  others 
do  not  80  consider  it    Bepecially  commended  for  trial  in  Florida,  etc. 


d  tyt 
Mr.  Findlay  claims  this 

_ .      .   „  ...  J  he  has  sent  out.     " 

mended  for  trial  both  in  the  North  and  South,  as  well  as  in  Colorado. 

18028. 

Empire  Kiilney.  (L.  R.  Jones's  No.  45. )  One  of  Findlay's  recent  varieties, 
and  especially  recommended  by  him  as  disease  resisting  and  worthy  of  trial. 
Heavy  yielder;  good  quality;  said  to  be  beet  on  fertile  loam.  Selected  eape- 
ciaUy  for  trial  in  the  North 'and  West,  rather  than  in  the  Sooth. 

13080. 

Energood.  (L.  R.  Jones's  No.  46.)  Originated  and  sent  out  by  Findlay, 
about  189B,  Medium  late;  white;  oval;  hiijh  quality;  heavy  cropper.  Char- 
acterized by  prolonged  autumnal  growth  if  the  season  favors.  Commended 
by  Mr.  Findiay  and  otheis  as  disease  resisting.  Selected  especially  for  trial  in 
the  North  and  West. 


Oood/eUoir.  (L.  R.  Jones's  No.  47.)  Originated  by  Mr.  Findlay.  Medium 
late;  white  skin  and  flesh;  round;  quality  fine;  yield  good.  Characterized  by 
Mr.  Findlay  anil  others  as  disease  resisting.  Elected  especially  for  trial  in 
the  North  and  West. 

13033. 

Up-lo-Dale.  (L.  R.  Jones's  No.  48.)  One  of  Findlay's  varieties  aentout 
many  yearsago  and  now  one  of  the  stindard  main  crop  varieties  of  England. 
Commended  as  still  in  a  fair  degree  disesRe  resisting,  altbo  past  its  prime  in 
this  respect.  Medium  late;  white;  excellent  quality;  stroi^  yielder.  Com- 
mended especially  for  trial  in  the  North  and  West. 
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13027  to  13034— Continued. 
13033. 

yoriltem  Star.  {L.  R.  Jones's  No.  49.)  Medium  late;  white;  round; 
quality  and  vielil  reputed  excellent.  One  of  Mr.  Findlay'e  moflt  pronii^iii; 
re<«i)t  introauctionH  (first  Keut  out  in  1902),  He  eaya  "the  most  dieeaee- 
reeistinf!  potato  I  have  ever  known,"  Some  others  who  have  tried  it  are  leas 
optimiBtJi.!  as  to  this.    Commended  especially  for  trial  iu  the  North  and  West. 

13084. 

EUloTodo.  (L.  E,  Jones's  No.  50.)  FindUy's  introduction  {1903),  and  the 
moet  advertised  potato  in  Enoland  to-day,  Sold  last  year  at  rate  of  £200 
sterlinff  per  pound  weight.  Siedium  late;  white;  elongated  oval.  Reputed 
of  higli  iguality  and  yield.  Commended  most  hiehly  by  Mr,  Findlay  an  dis- 
ease resisting,  but  H>nie  others  who  have  watchea  it  are  less  hopeful  of  any 
remarkable  characteristics  in  this  direction, 

1303S  to  13076.    Oryza  sativa.  Rice. 

From  Formosa.     Presented  by  the  Agricultural  Deparimcnt  of  the  Forrnosan 

(iovernment,  thru  Mr.  Fred.  Fisher,  United  States  consul  at  Tamsui,  Formosa. 

Keceive<l  March  2,  IBftl. 

The  first  20  numbers  of  this  collection  are  "firat  crop"  and  the  remainder  are 

"second-crop"  samples, 

18038.     Cldeng  1». 
From  Kirai  Sho,  Kokansbo  Seichuri,  Ako  Prefecture.     Clayiah  soil. 

13036.  Pei  Cham. 

From  Shinsho  i^bisho,  Daichikuri,  Iloxan  Prefecture,     Sandy  clay  soil, 

13037.  Chieng  Yu. 

From  Saikoeho,  Koryngairi,  Hozan  Prefecture.     Sandy  clay  soil. 
18038.     O  Kaku. 

From  Ryosan  juaho,  Rankoho,  Taichu  Prefecture.     Sandy  soil. 
13039.      Tm  Tm  Hot. 

From  Sankaitgusho.  Emmukaho,  Shoka  Prefecture.     Sandy  soil. 
18040.     0  Kahi.  , 

From  l';il>anaho  Koi;hokuho,  Taihoku  Prcfet'ture.     Clayisli  soil. 
13041.     K«<u  Kail  Oloim. 

From  fJynlioHlio,  Chikuhoku  Jtaupo,  Shiiichikn  Prcfei'ture.     .''andy  soil. 

13043.  I'ei  Iki  Fun. 

From  Dtirawan  Sho,  Bioritsu  Prefecture.     Sandy  soil. 
13048.     film  .Mi;. 
From  Shinsho,  Ilokutoho,  Nanto  Prefecture,     Handy  soil. 

13044.  O  Chum  Ko. 

From  Towel  Kosho,  Dabyo  Nanho,  Kagi  Prefecture.    Sandy  soil. 
18040.     I'n  TH  lion. 
From  Chuhosho  Kagi  Toho,  Kagi  Prefecture.     Clayisb  soil. 

18046.  -Vim  Ki-!/. 

From  Chinshi,  Manrikiaho,  Knxanho,  Gilan  Prefecture.    Sandy  soil. 

18047.  AaK'i  7>u. 

From  .Saikosho,  Koryugairi,  Hozaii  Preteclure.     Sandy  clay. 
13048.      I'fi  t;,ja  Nm: 
From  Rjo  Sanjusho,  Rantoho,  Taichu  Prefecture.     Sandy  soil. 

.ooqIc 
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13035  to  13076— Continued. 
18049.     aiecJc  Slity. 

From  Kokasho  Sliir 
dayish  eoi!. 
130S0.     Jipjxm  7ht. 

From  Oynhoshu,  Ohifciihu,  Itaapo,  Shinchiku  Prefecture.     Sandy  soil. 
18061.      H-m  Il-f. 

From  Jjuiriaho,  Bioritsu  Niho,  Bioriteii  Prefecture.     Sandy  noil. 

13062.  Pel. 

From  Horiehagai,  Iloriahabo,  Nanto  Prefecture.    Clayish  soil. 

13063.  Ran  Hoe  Tmt. 

From  Shanehi  Kyakneho,  Dabyo  Nanho.  Ka^  Prefecture.    Sani)  and  loam. 
18054.     Bail  Hue. 

From  Iketeusho,  Shiibo,  Gilan  Prefecture.    Clayiah  soil. 
ISOSfi.      Tsu  Piaa. 

From  KflihoBtio,  Seichuri,  Akoku,  Ako  Prefecture.    Sandy  soil. 
13060.     Pa  Chiam. 

From  Shinlosen  Sho,  Seikari,  Hozan  Teuku,  Hozan  Prefecture.    Sandy  eoU. 

13067.  O  Kakti. 

From  Gokoebo,  Daichikuri,  Hoion  Prefecture.    Sandy  clay. 

13068.  Pei  Kahi. 

From  Hyoshitoyo  Daimokukori,  Taiuan  Prefecture.    Sandy  soil. 

18068.  Oo  Ki  Tioa. 

From  Horish^ai,  HoriBhoho,  Nanto  Prefecture,    Clayieh  soil. 

18060.  O  Kaku. 

From  Nantogai,  Nantoho,  NaDio  Prefecture.    Clayish  soil. 

18061.  UKi/o. 

From  Nantogai,  Nantoho,  Nanto  Prefecture,  Clayisli  soil. 
18082.     Shim  Tmi  Ban. 

From  SotoBho,  Hokutoho,  Nanto  Prefecture.  Ciayiali  soil. 
13O03.     Shi  Kill  TsnI. 

From  Shikyotosho,  Shasbuho,  Nanto  Prefecture.     Clayish  eotl. 

13064.  aiino. 

From  Stiikyotosho,  Shushuho,  Nanto  Prefecture.    Clayiab  soil. 
13066.     OKaHoeRai. 
From  Dakusuisho,  Sarenkaho,  Nanto  Prefecture.    Clayish  soil. 

13066.  Ban  No. 

From  Sbinsho,  Hokutoho,  Nanto  Prefecture,     Clayish  soil. 

13067.  Chien  Yu. 

From  Shinki^ai,  Siiho,  Kagi  Prefecture,    Clayish  soil. 

13068.  O  Kav. 

From  Chuhoeho,  Kagibo,  Kagi  Prefecture,    Clayiah  eoil. 

18069.  Toa  Tsu. 

From  Boryo,  Boryosho,  Tokari,  Ako  Prefecture.     Loamy  soil, 
13070.     T'm  Tm. 
From  Shiiiaho  Shiaho.  Daicbikuri,  Hozan  Prefecture.     Sandy  clay  mil. 

.ooqIc 
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13035  to  13076— Continued. 

18071.  Pei  Tsu. 

From  Gokoeho,  Daicbikuri,  Hoam  Prefecture.    Sandy  clay  soil. 

18072.  ChaAk  7hi. 

From  Sankai  Tsusho,  Eromukaho,  Shoka  Prefecture.     Sandy  eoil. 
13078.     Tao  So. 

From  Shojibokuko,  Naisbo  Shisho,  Gai  Shinka  Nanri,  Tainan  Prefecture. 
Clayiel)  soil. 
13074.     Hon  Hoe. 

From  Nairokusho,  NanCoho,  Kanto  Prefectare.     Clayish  eoil. 
13076,     Gya  Ltxm. 

From  Najrokusho,  Nantoho,  Nanto  Prefecture.    Clayieh  aoil. 
13076.     Pei  T»u. 

From  Kobo  Suido,  Dabyo  Nanho,  Kagi  Prefecture.    Sandy  soil. 

NoTB.— In  the  above  list,  Noa.  13035  to  13046  and  13055  to  13068  were  marked 
"  Oryza  vtilimtna,"  while  Nos.  13047  to  13064  and  13069  to  13076  were  labeled 
"  Oryza  glniinosa." 

13077.      KOCHIA    8COPARIA. 


13078.  AoAKicus  sp.  Musliroom. 

From  Tokyo,  Japan.     Received  thru  Mr.  T.  Wataee,  preaideut  of  the  Tokyo 

Plant,  Seed,  and  Implement  Company,  March  7,  1905. 

"Sliiiiate."   "Spawn  of  the  ediblespecies  of  Japanese  mushroom,  which  ia  cultivated 

on  an  immensesuale  in  the  forests  of  Japan.     It  is  a  tree-inhabiting  fungus  and  the 

Japanese  have  developed  a  special  system  of  culture  by  means  of  which  they  can 

Eroduce  immense  quantities  at  little  expense.  This  spawn  whs  introduced  especially 
>r  the  experiments  of  Dr.  B.  M.  Dus^r,  of  the  Agricultural  Experiment  Station, 
Columbia,  Mo,,  and  is  well  worth  calling  to  the  attention  of  the  mushroom  growers 
of  America,  who  should  be  given  a  rhance  to  test  this  in  comparison  with  the  ordi- 
nary A.  campeelr-ie,  which  is  grown  almost  exclusively  on  beds  of  manure.  This 
variety  of  Agaricus  is  keenly  relished,  not  only  by  Japanese  but  by  Europeans  living 
in  Japan."     {FairMld.) 

13079.  GrossYPiUM  sp.  Cotton. 

I.  W.  Stanley  Uollia, 

n  the  district  of  Lourengo  Marquez." 


13080  to  13083.    Ifomoba  hederacea.    Japanese  morning-glory. 

Received  thru  the  Yokohama   Nureery  Company, 

13080,  Common  single.  180Sa.    Giant. 

13081.  Double.  13083.    Single  fringed. 

13064.    Sechil'm  edule,  Chayote. 

From  Mayaguex.  P.  R.    Keceived  Ihni  Mr,  O.  W,  Barrett,  of  the  Agricultural 
Exjierinient  Station,  .March  8,  1905, 
Fruits  secured  from  Mr.  S,  van  L,  Lippitt,  of  Mayagnez,  P.  R. 
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december,  1903,  to  december,  1905. 
1308$.    Xanthosoma  sagittifoliuh. 


BoUixa.  Tubers  of  the  native  Porto  Bicaii  Yantia  "No.  1,"  from  selected  plants 
showing  no  sign  of  any  fongous  dieeaae  and  growing  in  new  Boil.  (For  description, 
see  No.  15417.) 


13086.      COLOCASIA  8p. 


13087.     Pykus  malus. 


MUkel.  "We  found  it  to  be  a  sweet  apple  of  very  firm  texture  and  of  rather  ordi- 
nary quality.  We  do  not  consider  it  equal  in  quality  to  such  varieties  as  Lady  Swert, 
WinUr  Paradue,  Victoria,  Greeit  Simet,  or  Toiman.  It  may  have  value  tor  wann 
climates,  however,  and  on  this  account  I  think  it  would  be  well  to  place  sciouH  of  it 
for  fruiting' as  quickly  as  poeaible  by  top-working  on  bearing  trees  at  some  represent- 
ative southern  points."     (  H'.  A.  Taylor. ) 

13088.  Allium  cbpa.  Onion. 
From  Banttt  Clara,  Cal.     Received  thru  C.  C.  Morse  A  Co.,  March  15,  1906. 

Grown  from  S.  P.  I.  No.  9318. 

13089.  Kheum  officinale.  Rhnbarb. 
From  Paris,  France.    Received  thru  Vilmorin-Andrieux  &  Co.,  March  15,  1905. 

13090.  AVENA  SATTVA.  Oat. 


13091.  AVKNA  8ATTTA.  Oat. 
From  Brandon,  Wis.    Received  thru  Mr.  F.  E.  Jones,  March  16,  1906. 

Sa-ediKh.  Selrcl.  Grown  from  S.  P.  I.  No.  2788.  In  the  spring  of  1899  Mr.  David 
Jones,  Brandon,  Wis.,  planted  an  ounce  of  No,  2788.  Thirty-two  seeds  grew,  and 
from  this  little  plot  he  and  his  neightxire  raised  200,000  bushels  of  oats  in  1904. 

13092.  AoROPYRON  TENEKUH.  Slender  wheat-grass. 


13093.    Rheum  palmatcm  tanohuiticum. 


13094.      GOSSTFIUH  HIRSUTUH.  Cottou. 

From  Guatemala.     Received  thru  Mr.  0,  F.  Cook,  March  17,  1905. 
Habinal.     "Cultivated  by  the  Quiche  Indians  of  Rabinal  and  other  neighboring 
places  of  the  dry  plateau  region  of  central  Guatemala.     A  variety  of  the  Itplantl 
type,  grown  as  an  annual  crop,  tho  really  a  perennial.     The  at&lka  are  cut  back  to 
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the  (^nnd  every  year.  The  new  sboota  set  flowers  and  fruit  with  eretit  promptnem, 
which,  with  tlie  tusislance  of  the  native  turkeys,  enable  a  crup  to  be  secured  in  spite 
ot  the  presence  of  the  boll  weevil, 

"This  variety  may  be  of  interest  in  soutnern  and  southwestern  Texas,  cither  as  a 
perennial  or  an  annnal.  Even  in  the  first  year  it  is  likely  to  t>e  an  early-maluring 
.aort."     (Owi.)     (No.  1.) 

13095.  GosSTPiuM  HIR3UTUM.  Cotton. 
From  Guatemala.     Received  thru  Mr.  0.  F.  Cook,  March  IT,  1905. 

Kekrhi.  "Grown  by  the  Indians  at  Secanquim,  Cajabon  district,  Alia  Vera  Pan, 
Guatemala,  the  original  locnlity  ol  the  weevil-eating  keleps.  Thin  variety  iaot  dwarf 
habit.  It  Ifegius  fraitins  while  still  very  .young,  and  matures  a  crop  in  six  months 
even  in  a  humid  tropical  climate  where  other  kinds  of  cotton  would  probably  require 
a  much  longer  time.  It  is  expected  that  in  the  United  States  this  will  prove  to  be 
an  extra-early  variety,  tho  two  or  three  years  of  acclimatization  may  be  required. 
Of  the  varieties  now  in  the  United  States  the  Kekchi  cotton  moat  nearly  reiwmbles 
the  King,  but  it  seems  to  poaeeea  the  desirable  qualities  of  that  variety  to  an  even 
greater  d^ree  and  the  lint  is  longer  and  of  better  quality."     (Cook.)     (No.  2.) 

13096.  GOSSTPTUH   HIR8DTDH.  CottOn. 

Received  thru  Mr.  O.  F. 

"Supposed  to  have  been  growQ  iu  the  valley  of  the  Polochic  River.  Probably 
similar  to  the  Ketchi  cotton,  tho  the  Indians  belong  to  another  tribe."  (Oook.) 
(No.  3.) 

13097.  (tOSSYPIUM  hirsutum.  Cotton. 

.  W.  B.  Mason,  March  17, 


Pw/ioH.  "The  variety  most  extensively  grown  in  the  western  part  of  Guatemala, 
where  a  considerable  cotton  industry  exisLi.  Mr.  Maxon  was  informed  that  this 
variety  was  originally  introduced  into  Guatemala  from  Peru,  but  an  examination  of 
speciinens  shows  that  it  is  an  Upland  form  similar  to  the  Kekchi  cotton  and  with  the 
same  weevil-resisting  adaptations.  It  is  said  to  mature  a  crop  in  live  months." 
{Cook.)     (No.  4.) 

13098.    GossTPiuM  H1K8UTUM.  Cotton. 


Ifcwco.  "A  brown  cotton  of  the  Upland  type,  similar  to  the  brown  form  of  the 
Ketchi  cotton.  The  cotton  brings  the  same  price  as  the  Pachoit  and  is  thought  to 
have  a  stronger  lint,"     (itaxon.)     (No.  5.) 

13099.  GossrpiuM  hirsutum.  Cotton. 
From  Retalhuleu,  Guatemala.    Received  thru  Mr.  W.  R.  Maxon,  March  17, 

1905, 
"Seeds of  a  supposed  hybrid  between  Pacli/m  and  ^iwicw cotton,     A  single  boll  of 
this  type  was  found  on  a  plant  the  other  bolls  of  which  were  white  and  apparently 

pure  PacAoii."     {Mcu:on.)     (No.  6.) 

13100.  G0S8TPIOM  HIR8UTUM.  Cotton. 
Received  thru  Mr.  W.  R.  Maxon,  March  17, 

"A  smooth-seeded  variation  of  PdcftoJt  cotton  said  to  occursporadicallyiii  tho  fields 
of  the  hairy-seeded  form.     The  flber  is  said  to  lie  not  quite  so  long  as  the  regular 
Pdchon.    This  form  is  popularly  believed  to  be  that  originally  cultivated  by  the 
Indians  in  this  locality."     {Maxon.)     (No.  7.) 
BT 
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13101.  GOBSYPIUM   IIIRSCrUU. 
From  Cucanlia,  DearTucura,  Gattteuiala.     Beceived  thru  Mr.  (>.  F.  Cook,  March 

17,  1906. 
"A  cotton  similar  to  KekcH  grown  in  the  valley  of  Polothii:  Kiver."     {Vook.) 
(Na  8. ) 

13102.  Mesembkyanthemuh  obhinatuh  (?). 

From  Sfai,  Tunis.     Received  Ihru  Mr.  T.  H.  Kearney,  Man-h  17,  1905. 
"  Cultini^  of  a  variety  of  Mesembryanthemnm  that  is  iited  for  making  lawns  on 
land  that  is  so  alkaline  that  depoeita  of  white  alkali  may  be  seen  beneath  the  mat  of 
the  plant.    1  believe  this  will  be  valuableas  a  cover  foralkaline soils."     (FairehUd.) 

13103.  Carioa  papaya.  Papav. 

From  FemereldsB,  Ecuador.     Presented  by  Mr.  (Jeorge  D.  Hedian.    Received 
March  IS,  1906. 

13104.  Alrurith^  cordata.  Tong-shn  or  wood-oil  tree. 

From  Hankow,  China.  Presented  by  Consnl-Oeneral  I..  R.  Wilnoxand  received 
at  Chico,  Cal.,  Marrh  18,  1905. 
"The  fruit  of  thiatr«e  is  the  source  of  "wood  oil,"  which  is  being  imporle*!  in  large 
quantities  by  this  country,  where  it  is  used  in  the  manufacture  of  [lainls,  fine  var- 
nishes, and  soaps.  The  trie  itself  is  of  alatelv  appearHm'e,  with  green,  smooth  lark 
and  spreading  branchei',  making  it  one  of  the  ftnevt  of  shade  trees.  It  has  been 
styled,  anil  worthily  so,  "the  national  tree  of  China,"  The  Tung-ahu  flouriabca 
thriiout  the  Yangtze  Valley  in  latitude  25°  to  34°  N.  It  is  said  not  to  bear  when 
subjected  til  temperatures  as  low  as  2u°  F.,  altlio  it  will  sland  any  degree  of  heat 
The  trees  are  raise<l  from  seed  in  a  be<l  and  transolanted  when  about  a  foot  high, 
and  seem  t"  do  well  in  almost  any  kind  of  soil.  The  Tung-^h-.i  is  also  projiagated 
by  cuttings.  It  is  a  rapid  grower  and  will  come  into  bearing  in  from  tliree  to  six 
years,  much  depending  upon  the  fertility  of  the  soil.  The  yield  of  nutH  from  an 
average  tree  may  be  put  at  anywhere  from  20  to  50  pounds,  while  the  percentage  of 
oil  obtained  froni  the  nut  is  40  ]«r  cent.  The  {'hiaese  find  n  fxeat  many  other  uses 
for  the  oil  of  this  tree;  also  fur  its  vmoA  and  the  refute  from  the  wood  oil  nut  after 
extnction  of  the  oil.  Peri<ons  growing  the  wood  oil  treu  fhoulU  lie  ('autione<l  against 
allowing  the  oil  to  come  in  contact  with  the  skin,  as  it  is  extremely  iioisonous." 
(H'i/cor.) 

13105.  SoLAMUM  coMMBBSOMi.  AqnBtfc  potato. 

From  Burlii^iton,  Vt     Presented  by  Prof.  William  StoaK,  Agrii'ultural  Experi- 
ment Station,  thru  Mr,  W.  A.  Orion. .  Received  Msnh  21,  1905. 

13106.  LiLiuH  hyb.  LUy. 

Seedling  resulting  from  pollinating  flowers  of  Mtiim/t'nffi/^orumea'imiumjiganfeum 
(8.  P.  I.  No.  1158S)  with  l.ilium  hurrwii.  Crossing  done  by  Mr.  G.  W.  Oliver  in 
the  Department  greenhouse  during  1904. 

13107.  Pafaveh  sommfeeum.  Poppy. 
From  Philadelphia,  Pa.     Received  thru  Powers,  Weightman  &  Rosengarter, 

MarY:li21,  1905. 
Opium  eeed  from  Asia  Minor. 

13108  to  1311S.    RosAbyb.  Roae. 
From  t^wbritlgeworih   Herts,  England.    Received  thru  Thomas  Rivera  &,  Son, 
The  Nnrsenes,  March  23,  190S. 

13108.  Qmrnd  F.  .Veyer.  1811S.  Soar.deCliriiJoplirfochrl. 

13109.  J^mbriala.  18113.  Blanchede  Cmihert. 

13110.  Mn.  Anthony  Walfrer.  18114.  Thnmelda. 

13111.  Jlone  AiipUe.  ISllfS.  .Rq>o«  Alba. 
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13116  to  13129.     Rosa  hyb. 


13116. 

EtoUe  df  France- 

13117. 

Onmtem  Oi/n«. 

13118. 

Enrl  of  Wamick. 

13119. 

Irene. 

13130. 

Mrs.  A.  Bjiiis. 

13121. 

America. 

13122. 

AtropuT}mrfa. 

13133.    BeUe  Pmleinne. 

13124.  Blanc  Dinibk  de  ConUrl. 

13125.  Odocarpa. 
Chidane  (rtiinoiweim, 
Merredei. 
Neic  Cnitvry. 
Kugnm  Rrgliann. 


13126. 
13127. 
13128. 
13129. 


Chestnot. 


13130  and  13131.     Castanka  spp. 

Received  rroin  Mr.  T.  E.  Steele,  Palmyra,  N.  Y..  March  24,  1305. 

13130.  C.iSTAKcA  cuKN.iTA.    Settling  Japaneee  cliestnaL 

13131.  Caktania  HATivA.    Soixllmg  Spanish  chestnut 

13132.  (Undotemiincd.) 

liei'ei 

A  Iniit  liy  the  iianieof  "Matondo,"  described  by  Mr.  I.«ngden  aa  follows:  "The 
tree  is  a  largr,  evenireen  one,  cafitinjt  a  deiiBe  ahade.  It  grows  to  a  height  of  about 
60  fi-et,  ha:^  a  Hpreailiiig  habit,  anil  is  a  prolitir  bearer.  Friiit  oval  in  tihai>e,  wit))  a 
Binoijth  skin  and  faint  veins;  ciilor  when  ripe,  veliow;  dark  green  when  unripe. 
Size  up  to  3  inchea  by  2  iiieht-a  in  diameter.  l*eel  tnueb  and  thick,  not  edible; 
exudcH  milky  fluid,  very  l>itter  and  distahtteCul.  Flesh  edible,  jelly-like  in  appear- 
ance, Hweut  and  pli'asarit  t<>  taxte.  It  fiirowH  in  the  Sabi  Vallev  principally,  at  an 
altitude  of  abont  1,K00  feet,  where  the  climate  is  very  warm  and  tnere  is  compara- 
tively no  frOKt." 

"Thip  fruit  should  lie  experimented  with  in  I'orlo  liico,  Hawaii,  and  foiithern  Cali- 
fornia."    {Fn'iTdiild.) 

13133.  ViTis  sp.  Orap«. 

From  Algeri:!,  Sorth  Africa.     Presented  by  Dr.  L.  Trabut  and  forwardetl  by 
Mr.  T.  H.  Kearney.     Keceived  .March  27,  1905. 
BoufuTik  (table).     A  desert- reHislaiit grape. 


13134.     Agakicus  sp.  (f) 


Mushroom. 

u  Yfikohama  Nursery  ('ompany,  March 


13135.     (iAKCiNiAMANdOSTAKA.  MaugOBtoen. 

From  BuitenKor^f,  Java.     Reeeive.1  Ihni  Doctor  Treub,  Marirli  24,  H)05 

13136  to  13142. 

From  Melfielttr,  Rhodesia,  South  .\frii 
Rei'eiviil  March  27,  \^m. 
A  collection  of  fruit  trees,  with  descriptioi 
13136.     (Undeffrmined.) 

"It  (the  nut)  prows  on  a  palm  tree,  which  soil! 
00  feet.  The  nalivei"  eat  the  Bpiinfiy  Hiihstan<'e  Iwt' 
The  vegetable  ivory  is,  I  think,  an  article  of - 


Presented  by  Mr.  \V.  M.  Longden. 
by  Mr.  Longileii,  as  follows; 


,iz...,Coog[e 
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13136  to  13142— Continued. 

13137.  Anona  sp.  CuHtord'apple. 

;    fniit  hsm  a 

13138.  FiciTHnp.  Fi^. 
"Edible,    Grows  on  th<;  river  banks.    These  have  a  Bwu^t  flavor    There 

is  alxo  another  variety  larger,  iierhape,  than  any  doineetii^  fig.     They  are  cum- 
paratively  flavorltsB,  ' 

13139.  (UndeteruiineH.)  "Wild  plwm." 
"Edible.     Tree  very  similar  to  vour  persimmon.     Nativew  al«)  eat  the  ker- 
nel, which  has  a  nutty  flavor  wiln  a  toneh  of  almond,  and  contains  a  large 
peruentafte  of  oil,  which  the  natjvt.«  extract." 

13140.  KiTHOBBiAsp.  (7).  "rootat." 
"Fruit  ifl  used  by  the  natives  (or  makinf;  a  pleasant  drink  by  soaking  tho 

ripe  seeda  in  water,  which  turns  milky  when  etirrt^.     Seeda  an;  alwi  cniBht 
Tree  grows  to  a  height  of 
ving  iminenee  fhade." 

13141.  (Undetermined.)  "Kutwzva." 
"Edible.     Flavor  somewhat  similar  Ui  damson.     Grows  in  slony  ground; 

bush  about  7  feet  in  height."  -  ' 

18143.     (rndetennineil,)  "Eecha." 

"SpecioH  of  nut.     May  be  eaten  ra' 
It  is  only  to  supplement  food  suppliej 

13143  to  13153.     Zea  mayh.  Sweet  com. 


18143  to  18147.    Stou-eU's  Evergreen.    Grown  from  S,  P.  I.  No.  12557. 

13143.     Received  from  Prof.  J.  C.  Whitten,  Columbia,  Mo,.  February, 

1905. 
18144.     Received  from  Mr.  J.  C.  Robinson,  Waterloo,  Nebr.,  Febru- 


13146.     Grown  on  the  .\rlington  Farm  during  the  summer  of  1904. 

18147.     Received  from  A,  Mitchelaon  A  Son,  Tariftville,  Conn.,  Feb- 
ruary, 1906, 
13148  to  18103.     Early  Croiiby.    Grown  from  S.  P.  I,  No.  12558. 

13146.     Received  from  Prof,  C.  P.  Ball,  MinneaiioliB,  Minn,,  Febninry, 
1905. 

13140.     Re.;eived  from  Prof.  R.  A.  Emerson,  Lim-oln,  Nebr,  Febni- 
ary.  1905. 

18150.     Receive<I  from  \.  Mitchelson  &  Son,  Tariffrille,  Conn.,  Feb- 
ruary, 1905. 

13151.     Received  from  Mr.  J.  C.  Robinson,  U'ateHiHi,  Nebr.,  Febru- 
ary, i9a5. 

131D3.     Received  from  Prof.  J.  C,  Whitlen,  Columbia,  Mo.,  Februarv, 
1905. 

18163.    Grown  <m  the  Arlington  Farm  during  the  Kumnier  of  ]!I04, 

13154.     PiSTACiA  sp.  Fistache. 

from  Aintab,  Turkey.     Presented  by  Rev.  A.  Fuller  thru  Mr.  Walter  T.  Swii^le. 
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13155.    Runs  copallina.  Stunac. 

From  Anatm,  Tes.     Pregented  by  Mr.  F.  T.  Ramsey.     Received  March  27, 1905. 

13156  to  13158. 


13106.     pYRint  NALua. 

13187.     Pbundb  dombhtica. 

Vrniitiy.     (See  S.  P.  I.  No.  10528.) 

13168.     CvooNiA  sp. 

Atiiem. 

159  to  13236 

.    Iridaceab. 

From  YokohamH,  Japan.     Received  Ihi 

25,  1905. 

13189  to  13326.     lm»  kaempfkri 

13189. 

13160. 

SkMi-odori, 

13161. 

Kumoma-no->om. 

13163. 

Kumo-no-ohi. 

13163. 

Ho-o-jo. 

13164. 

Oei-tho-ni. 

13165. 

So/u-no-koi. 

13166. 

ifanadjfuTV. 

13167. 

I!ana-iio-nishiki. 

13168. 

¥onto-no-umi. 

13169. 

Meiran. 

13170. 

Kuma-/.<njm. 

13171. 

Taiheirthi. 

13173. 

irana-aoi. 

13173. 

Uckiii. 

13174. 

(hho-kun. 

13175. 

Shippo. 

13176. 

Kumo-itlio. 

13177. 

13178. 

Kumo-no-uye. 

13179. 

Yfzo-nidliH. 

13180. 

Sl,iild-ikari. 

13181. 

0,.lga-thimii. 

13183. 

Amo-icalarhl. 

13183. 

18184. 

Senjo-no-horn. 

13186. 

0-torigf. 

13186. 

Shinilnki. 

18187. 

SI,vja->->-'T<miiml. 

13188. 

Kagarihi. 

Plum. 


■i  Suzuki  &  Ii<la,  Kew  York,  N.  Y.,  Maroh 


13189. 

KtMiii-tto-iro. 

13190. 

13191. 

Katujakuro. 

.13193. 

Momijiiw-taki. 

13198. 

Shkhixihta. 

18194. 

18198. 

f'ji-no-liolaru. 

13198. 

Shi«u>yo.n<^Ca,.ti. 

18197. 

Thiruffi-no-mni. 

13198. 

13199. 

Owoih. 

13800, 

13301. 

Wokam'inuati. 

13303. 

Kgfidaitav. 

13303. 

Kigan-jio-miiao. 

18304. 

Koki-iufiro. 

13306. 

SnmidaTf. 

18306. 

Tora  odnri. 

18307. 

r>»ru-iu>-kf3oro- 

13308. 

Thiltdogu. 

13S00. 

13310. 

Jl'i-thi. 

13311, 

Ni»hiki-hao„f. 

13313. 

Khtbl. 

1S8I3. 

fl>'ii>-rut-in«i(r. 

13314. 

Yoino-vihini. 

18315. 

Shi;,e-7io-yuti. 

18316. 

13817. 

.S>iinida-j/aaa. 

=ji,G(x)glc 
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13159  to  13236— Continued. 
18159  to  13226— Continued. 

18216.     Tfulmt'izuiiu.  13923.     Aga-jfoeumi. 

18919.     Rinpo.  13924.     Fati-yate. 

18320.     Chilote-dsunt.  13225.     Ooko-no-atob!. 

13321.     Ris}io-iu>-tama.  13926.      Yamato-zvkiisn. 

18333.     Kam-gano. 
18327  to  13380.     Irib  Bpp.  Irii 

18337.     IftiB    ALBO-PURPU-  13331.     Iris  riRArii.iPEH. 


18336.     IftiH 


18233.  Irih 
18233.  Iris 
13334.     Iris 


13286.     Eklahcanda  i-i  ^CTATA. 

13237.     Medicauo  sath-a.  AUalfa. 

From  Cliinook,  Mont.  Keeeivwl  thru  the  Thomas  O'Hanlon  ComiHiny,  March 
30,  1905.  (jrown  by  George  DavidsoD,  near  Chinook,  in  Milk  River  Valley, 
under  irrigation. 

13238  to  13240. 

From   Lourencc 

Stanley  Hollit 

13338.    GossvpUH  ep.  Cotton. 

"Native  East  African  cotton  seed,  which  was  got  for  me  from  the  slopes  of 
the  Lebombo  MountainH  by  the  Bishop  of  Lebombo."     (IloUii.) 
13330.     Cakisba  ARDt;i\A.  Amatimgulu. 

"The  '  Martingula,'  which  ie  highly  esteemed  here  for  eating  fresh,  as  well 
as  for  making  preeerves,"     (IloUU. ) 

13340.     (Undetermined.) 

"1  have  to  report  that  William  F.  Upshur,  esq.,  of  Barrene,  Inhambane,  has 
been  t^xiA  enough  ti>  furnish  me  with  a  Efmall  quantity  of  tj|)ecimens  of  a  new 
tree  oil  seed  that  \i  being  exploited  in  the  Innaniba'ne  districL  In  Inham- 
bane thexe  oil  seeds  are  (ailed  '  Maferera';  in  Mozambique,  where  they  grow 
wild  in  great  profosiuii,  they  are  called  '  Umtizi ' ;  an<l  in  Lourenyo  Marquez, 
where  they  are  eaten  by  the  natives,  they  are  called  '  t'mgushu.'        I^HollU.) 

-413341.     lIlex  eukopael's.  Q^rae,  whin,  or  fiirze. 

From  Dublin,  Ireland.     Iieceive<I  thru  Hogg  &  Robertran,  March  2)1,  1905. 

13242.      C0TONF.A8TER  ANGLSTIFOLIA. 

From  Orleans.  France.  Beceiveil  thru  M.  I/on  Chenault,  Route  d' Olivet,  79, 
March  27,  1905. 

13243  to  1325S.    Rosa  sp.  Rose. 

From  Worcester,  Kngland.  Received  thru  Richanl  Smith  &  Co..  March  30, 1905. 
13348.     Madam  George  Bniant.  13246.     Madam  OiarUt  Worth. 

13344.  RugoM  Alba. 

13345.  Rugosa,  fl.  pi 
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13243  to  132SS— Continued. 

13248.     Hugom  Hosea.  132B2.  Haritmii. 

13349.     RuQOia  Rubra.  -                     13263.  Persian  yellow. 

132S0.     AuHricm  Copper.  132S4.  Souv.  de  Pierre  Notting. 

18S01.     Axi^rian  Yellow.  182S0.  Marerhal  Xiel. 

13256^     Z&A  MAYS.  Com. 

From  North  Ponitret,  Vt.    Receivwi  thru  Mr.  S.  Hewitt,  February,  1H05. 
:!ii{akof.    (irown  from  8.  P.  I.  Nos,  12562  antl  12.563. 

13257.  Olea  KUROPAEA.  Olive. 

From  Mustapha,  Altrria, 
March  30,  IWS. 
tirotue  Aberkan.     CuttingH. 

13258.  Nepheuum  lappacecm.  Rambntan. 

From' Bui teniwrg,  Java.     PreHeiitt^l  liy  Doctor  Treub.     Received  Mart'ii  .11, 19(1."). 

13259.  Medicaoo  sativa.  Aifai^ 

From  Milburu,  Nebr,     Received  thru  Mr.  C.  A.  Snyder,  April  1,  1905. 

Seed  grown  in  1904  on  Sec.  13,  T.  20,  R.  21,  Cuater  County,  Nebr.,  without  irri- 
gation, where  it  ie  240  feet  to  water. 

13260  to  13262.     Zea  mats.  Rice  popcorn. 

From  Sao  Paulo,  B 

Received  March  25 

18260.      While. 

13261.     Amber. 

13263  to  13265. 


13263.    CiTR<-8  ep.  Orange. 

Nalgu  daidai.     (See  S.  P.  1.  No.  8903. ) 
13S64.     JuNcus  EFFUi^rH.  Ilattiiig  rush. 

13365.       SclttPUS  TRKIUICTER. 

13266  to  13285. 

From    SultefH'c,  Mexico.     Preeented    by   Mr.    Federico    Chiaolm,    Hacieiida 
■'  Cftbajal."     Received  March  28,  1905. 
A  collection  of  unidentified  plante. 


13286  to  13290. 


Flower  eeeds  for  growing  seed. 

13291.     Medicago  sativa.  Alfalfa, 

From  Payetteville,  K.  Y.     Eeceival  thru  Mr.  F.  E.  Dawley,  April  1.  1905. 
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13292.     Pebsea  URATIH81UA.  Avocado. 

From  Coban,  Guatemala.  Received  thru  Mr.  G.  N.  (.'oUiiiH  and  Mr.  0.  B.  Doyle, 
March,  1905. 
"This  thick -Hkinned  type  of  avocado  is  very  distinct  trom  tiie  varielie8  commonly 
found  on  the  marketa  anJl  from  those  ^rown  in  Florida,  the  West  IiidieH,  and  Mexico. 
It  la  believe^l  that  tboy  will  etand  shipplnB;  much  better  than  tlid  thinner-skinned 
sorts,  and  as  tiie  <tnality  is  fine  they  i<houIa  l^e  a  valuable  acquisition  for  Porto  Rico 
and  Hawaii."     (VoUiut.) 

13293  to  13297.     (!7aladium  ksculentum.  Taro. 

From  Majjrailia,  N.  C     Receiveil  thru  the  Newberry  Bulb  Company,  March  30, 


PuMCA  GKANATUM.  Pomegranate. 


13299.     Stuaktia  pen-taoyha. 

From  Morrisville,  Pa.     Bei-eive<l  thru  Mr.  S.  C.  Moon,  April  4,  19a'>. 

13300  to  13303.    Fhalard^  canariensis.  Canary  grass. 

From  Marseille,  Fnuiei.'.     R«ceive<i  thni  Hon.  Holx-rt  i'.  Skinner,  United  States 
consul-geneml,  April  6,  1904. 

13300.  fleaued  lieed  from  RodoBto,  Turkey. 

13301.  Cleaned  see<l  from  Plata,  Argentina. 
13303.     Ordinary  Beed  from  Hodoeto,  Turkey. 

13303.  Orilinary  eee<l  (rom  Plata,  Argentina. 

"The  exporters  of  canary  Bced  {Plialarix  mnariennit)  o£>|ar8eillehandluonIy 
the  importetl  pradcs,  the  beet  of  which  reach  thin  city  from  Rodosto  [Turkey}. 
The  RodoHto  seed  is  richest  and  has  scarcely  any  grain.  The  Plata  seed  has 
at  times  a  better  aHpect  than  the  Kodoato  ceed,  tiut  is  much  light^'r,  roulains 
straw  in  excenive  quantities,  and  the  kernels  are  in.'nerftlly  decorticated." 
( SkiiiTter. ) 

13304  and  13305. 

From  Mnslapha,  Aljieria.     Presented  by  Dr.  1..  Trabut,  government  botaniHt, 
Received  April  7,  1»05. 

13304.  t^APlNI>L-^<  irriLis.  Soapberr;. 

1330fi.      N.IKCISSIIH  P.tCHVBOLBUS.  NafciBsiic. 

A  vifcorouH  Hpeciea  from  western  Algeria  and  Moro<'co,  having  40  or  r>0  sntall 
flowers  in  cliiBtcrM.  Doctor  Trabiit  tbinks  this  will  Ik)  interestintj;  to  cross 
with  large-flowered  varielies. 

13306  to  13312.     Lathyrus  oi>oratl'8.  Sweet  pea. 

From  Algiers,  Algeria.     PreiJenteil  by  Mr.   .\rkwrigbt  F.  Telemlv-     Received 
April  7,  1905. 
Eariy-maturing  sweet  peas,  an  followsi 

13306.     Rlucandred.  13310.     Purple  and  bronze. 

18307.     Blue.  13311.     Purple. 

18808.     Rose  and  white.  13813.     Red. 

18309.     Lilac 
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13313  to  13315.     Chrtbanthkmum  leucanthbmuh  hyb. 

Shasta  daisy. 

From  Santa  Rosa,  Cal.     Received  thru  Mr.  Luther  Burbank,  April  7,  190S. 

13313.  Call/omiit.  13S10.     Atatka. 

13314.  WfMiralia. 

13316  to  13318. 

From  Lawrence,  Kane.     Received  thru  F.  Barteldee  4  Co.,  April  7,  1905. 
18316. 

18317. 

White. 
13818. 

Jifd. 

13319.    Asparaous  duchebnii. 


13320  to  13337.     Hosa  sp.  Rosa. 

From  NewtownanlB,  County  Down,  Ireland.     Received  thru  Alex.  Dickeon  & 
Sons  (Limited),  Royal  Ineh  Nurseries,  April  S,  191%, 

13330.  Annie  Mnrit  SovpeH. 

13331.  George  Laitie  PauL 
1333S.     J>  Proffrh. 
1833S.     Rugota  Delicoia. 


18S20. 

Dean  Hole. 

13321. 

Dr.  J.  CampbeU.. 

13329. 

Hugh  Watmn. 

18333. 

lAidy  AiMawn. 

18334. 

.Vrt.  Con-r.,!t  Jone». 

13336. 

Hf.  Darid  WUliam*m. 

13336. 

Irhh  Engineer. 

13327. 

Irith  Ilarmontf. 

13328. 

Perle  det  Janne*. 

13399. 

Barim  I^de. 

18336.    Seknechlffht. 
13336.     Andeninh  Job  Diering. 
13837.     Mme.  Jean  Duprty. 


.  iNDicA.  Mango. 

From  Luctnow,  India.    Received  from  the  Royal  Botanical  4ianiens,  thru  Mr. 
Robert  AnderFon,  L^natlowne,  Pa.,  April  II,  1905. 

13339.  LoLiuH  italicum!  Italian  xye-graBS. 

From  New  Yorlt,  N.  Y.     Rt'is'ived  tiiru  J.  M.  Thorburn  A  Co.,  April  8,  1906. 

13340.  Meconophis  inteobifolia.  Tibetan  poppy. 


"English  saved  geed.  A  hardy  yellow-flowered  poppy  from  Tibet;  hardy,  bien- 
■lial.  The  plant  thrives  on  the  north  side  oF  a  hei^  or  wall  and  growa  and  flowers 
(reely  in  open  borders.  The  soil  should  be  open  and  friable,  with  a  large  proportion 
of  peat  and  (land.  Good  drainage  and  ample  moisturB  are  required.  The  seed  germi- 
nates freely  either  in  a  cold  frame  or  out  oi  doors  in  a  few  weeks  from  the  time  of 
sowing.  Xny  attempt  at  any  time  to  protect  the  plants  ia  quite  fatal."  (  Veilch  & 
Soil*.] 
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13341  to  13345.    Cucumis  helo.  Mnskmelon. 

From  Detroit,  Mich.     Received  thru  D.  M.  Ferry  &  Co.,  April  S,  1905. 
13841.      Omge.  18344.     Baltimore. 

1334S.     Defendtr.  18346.     Hmrtald  Gem. 

13343.    Bay  Vieic. 

13346.  HoRREUM  DisncHUM  NUTANS.  Two-Tow  barley. 
From  Jena,  Germany.     Received  from  Doctor  Broili,  thru  thtt  Wahl-Heniae 

Institute  o[  Fennento1of>y,  Chicago,  III.,  April  10,  1905. 
Frankitk  Brewing.     Presuine,bly  a  high-grade  pedigreed  sort, 

13347.  Berbekiij  sp.  Barberry. 

From  (iloucetiter,  Msbh.     Received  thru  Mr.  R.  P.  Ireland,  April  13,  1S05. 

13348.  Manoifera  indica.  Mango. 

From  Seharunpur,  Inilii 
Govern ment  Bolanii'a 
Bomhay  YelltAB.     Plants, 

13349.  Garcinia  xantiiochyuus. 

From  Honolulu,  Hawaii.    Preeented  by  Mr.  Gerrit  P.  Wilder,  April  13,  1905. 

13350.  Opcntiaficus-indica  (?).  Prickly  pear. 

From  Nice,  France.     Presented  by  Dr.  A.  Robertson- Froechoweky.     Receiveil 
April  10,  1906. 
"CuttingB  of  a  seedling  csctus  ^nn  by  Doctor  Proschoweky  from  seede  received 

Erobably  m>m  Mexico.    This  vanety  haa  never  been  fruited,  but  is  bo  nearly  Hpine- 
■88  that  it  may  be  of  interest  ae  a  forage  plant."     {Fiareiald.) 

13351  to  13353.  Barberry. 

From  Ottawa,  Canada.     Preeented  by  Prof.  William  Saunders,  director  of  the 
Central  EKperimental  Farm.    Received  April  10,  1905. 
13361.     Brrbehis  AML'RBNBis.  13863.     Bbkbbrib  hi 

13862.     Bbrbebis  si 


13354.    Zea  hays.  Popcorn. 


13355.  CucuHis  MELo.  Mnskmelon. 
From  Lakin,  Kane.    Received  thru  Mr.  William  Logan,  January  26,  1905. 

Rochy  Font. 

13356.  ViciA  OATiTA.  Common  vetch. 
From  New  Era,  Orog.    Received  thru  Mr.  Henry  Gilbricli,  April,  1905. 

White.    Said  to  have  been  bred  by  seleL-tion  from  the  common  type. 

13357.  Zea  mats.  Sweet  com. 
From  Winooeki,  Vt,     Received  thru  Mr.  M.  E.  Douglase,  March  3,  1905. 
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MbDICAOO  8ATIVA.  AlfEdfa. 

From  Apiculloral  College,  N.  Dak.     Received  from  the  Norti)  Dak'jta  Agricul- 
tural Experiment  Station,  tiiru  Mr.  C,  J.  Branil,  October  H8,  1904. 
Grimm. 

13359  to  13566. 


13309.     Antho.vanthuu  oi>obatitm.  Sweet  venial  graxa. 

From    Germauy,   1904.     (A^roet.    2;!»4).     From   tlie    I/miaiana    Purchase 
EtpOHitiou,  1904. 
18360.     Cbi-iiai.aki.\  tatarka. 

Grown  in  U.  S.  D.  A.  gninw  ganlen,  ie02.     (Agrost.  307.) 

13361,       CUPEIALARIA   TATAKICA. 

Grown  in  U.  S.  D.  A.  jn^H.1  aanlen,  July,  1904.     (AgroHt.  liOT.) 
13363  to  13369.    Cueu  AKitTiNiM.  Chick-pea. 

13362.  Grown  at  Arlington  Farm,  1902.     (Agrowt  070-1.) 

13363.  From  Paruia,  Italy.     (Agroet.  24fi6,) 

13364.  From  Voghera,  Italy.     (Agrost.  2457.) 

13365.  From  Voghera,  Italy.     (Agrost.  2458.) 

13366.  From  Avellino,  Italj-.     (AgntKt.  2459.) 

13367.  From  Italy.     (Agrost,  2460.} 

13368.  From  Italy.     (Agroet.  2461.) 

13369.  From  Italy.     (Agroat.  2462.) 

13870.       BbOHCS   MABIilNATl^S. 

From  Seattle,  Waah.     Keceived  thru  Mr.   Ileiiry  N.  Leckenbv.     (Agrost. 
1886.) 
13371  to  13376. 

1,  \V.  Mollison,  Inspector-General  of  Agriculture  for 

13371.     UoucKiia  difloruh. 

Kultki.     From  Unite<l  Provincea  of  Agra  and  Oudh,  India.     (Agrost. 
1646.) 

13878.       DOLIOIOH   BlPC.Krf.. 

KuUIii.     From  Itomliay  Presidency,  India.     (AgroKt.  1647.) 

13373.  D.)Lici[(>a  lahi.ah.  Hyacinth  bean. 
Popai.     From    Nagpur,    Ctnitral    Privincea,    India,    l!t03.     (Agroet. 

1648.) 

13374.  Dui.iciKK)  LABLAB.  Hyacluth  beau. 
Atni.     From    I'liifcd   Provinces  of    -^gra    and    Uudh,    India,    1H03. 

(Agrost.  1649.) 

18376.     DoLicii'M  1.ABLAB.  Hyaciutli  beon. 

Yul.     From  Bomlwy,  India,  1903.     (Agroet  1650.) 
18376.    Doi.icHofl  LAEti.AD.  HyocliiUi  beos. 

Val.     From  Bombay,  India,  1903.     (Agrost.  1651.) 
13877.     HoLcUM  LANATi  s.  Telvst  prasa. 

(Agroet. 
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13359  to  13556— Continued. 

13378.  I.ATiiVRDK  BATivcM.  Bitter  vetch. 
From  Calauia,  Ttalv,  1901.     From  Italian  exhibit,    Loiiiaiftua    Piirdjiwe 

ExpoaiUon.     (  Agrost.  '2389. ) 

13379.  Latiivhl's  cickr.  Winter  flat  pea. 
From    Catania,   Ilatv,   1904.     From    Italian   cxiiiliit,    Louiniana   Pun;ha«! 

Exposition.     (AjiroHt.  2<06.) 

13380.  l*HAHE<)Lis  cALCAnATrs.  Bean. 
From  tlie  .\labania  Agrii-uitural  Experiment  Station.     (Affrwt.  212ti.  ] 

13381.  pH.v^E-.Lrs  CALC-iRATi-s,  Bean. 
(Jrownat  Ariinplon  Fann,  1903,  Ironi  S.  I'.  I.  No.  WHM.     (Aprost,  !Ml-lal.) 

13383.     l'H.is.»»,t-=-  <AU'AKATix  Bean. 

A  HeliM-tioii  grown  at  Arlington  Farm,  liMW,  froinW.  1'.  I.  >*o,  W64.     (Aprost. 
941-1  .;  I.) 

13383.  I'lIASEOLI'S   I'Al.rAKATlTH.  Beiui. 

A  eeldction  grown  at  Arlington  Farm,  llWl,  from  M.  P.  I.No.65(H.      (AgroHt 
941-1  (1  1.) 

13384.  PiiAHRoLrs  aniillaris.  Bean. 
liT<mn  at  Arlington  Farm,  1903.     {Agrost.  969i-l  a  1.)    Beeda  yellow  to 

light  orange. 

13888.       1*HAKB(IL1H    AKdCLABW.  BbBO. 

Gr^iwnat  Arlington  Farm,  1903.     (Agrost.  9691-1  bl.) 

13386.  Prabeou-b  an<>ui.\kih.  Bean. 
Grown  at  Arlinxton  Farm,  IWri.     {Agrost.  9mi-l  c  1.) 

13387.  riiASB-ins-  AsaiL,»nJs.  Bean, 
(imwn  at  Arlington  Farm.  1903.     (Agrost.  969^-1  e  1.) 

13388.  PiiAHEoum  akodlakib.  Bean. 
Grown  at  .\rHn;.'ton  Fann,  1903.     (.\groet  96fl)-l  £  1.) 

13389.  I'rusan.is  ASfiULARia.  Bean. 
(Jrown  at  Arlintjton  Farm,  liK>3.     (Agroat.  i)«»J-l  g  1.) 

13390.  PiTAsRiiHH  ASdiLAHift  Bean. 
drown  at  Arlington  Farm,  1903.     (Atrroat  969i-l  h  1.) 

13391.  PnASEiH-is  AN<  ui,AKiH.  Besu. 
Grown  at  Arlington  Fann.  1903.     (Agrost.  1190-1.) 

13392.  l'[iAHEOL.is  8p.  Bean. 
Grown  at  Arlington  Farni,  1903.     (Agrost.  1191.) 

13393.  I'i[Ai>Roi.i-K  Ep.  Bean. 

(Agrowt. 

13394.  PiiAMEUinn  UAiiLtTts.  Mun^bean. 
Grown  at  Arlington  Farm.  1903.     (Agrost.  908.) 

13395.  Phahboi.l-s  RAniATiH.  Hung  bean. 
From  Clemson  College,  S.  C,  1903.     (Agrost.  1112.) 

Neinnim. 
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13359  to  13556— Continued. 
13386  and  13397. 

Re<'eived  from  Mr.  B.  \V.  Molliaon,  Inspector-General  of  Afi^culturv  in  India. 

13386.  pRABspLUH  RAniATua.  Mung'bcejt. 
From  United  Provinces  of  Agm  and  Oudh,  India,  July  R,  1903, 

(Agroflt  1639.) 

13387.  Phasbolub  KAnuTi's.  Hung  bean. 
From  Nagpur,  Central  Provincea,  India,  1903.     {Agroet.  1640.) 

1S36B.     Phaseolub  RAinATi'K.  Hung'  bean. 

From  Cedartown,  Ga.,  November,-l»04.     (Agroet.  2130.) 
13388  to  13403. 

Received  from  Mr.  S.  W.  Mollison,  Inspector-tieneral  of  Agriculture  in  India. 

13388.  Phaxeoi.us  hadiati'h.  Hungbean. 


13400.  PiiAHBOLi's  MAX.  Hung  boan. 
Blauleta.    From  United  Provincea  of  Agra  and  Oudli,  India,  1903. 

(Aftroet.  1642.) 

13401.  Phaeeolus  h\x.  Hungbaau. 
Jnlbia   if),  or  Jetlira.     From  United  Provinces  of  Agra  and  Oudh, 

India,  1903.     (Agrost  1643.) 

13403.     Phaskou's  max.  Hung  bean. 

Vdid.     From  Bombay  Presidency,  India,  1903.     (Agrost.  1644.) 
13403.     Phaseuia's  max.  Hung  bean. 

Viiid.     From  Nagpur,  Central  Provinces,  India,  July  8, 1903.    (Agrost 
1646.) 
I8404.     Phasbolus  RBTiTSUB.  Hetcalfbean. 

From  Silver  City,  N.  Mex.,  April  28,  1903.     (Agrost.  1176.) 

13405.  Phasbolus  aksi-laris.  Beau. 
Grown  at  Arlington  Farm,  1903.     (Agrost  9411.) 

13406.  ViciAsp.  Vetch. 
From  A^entine  exhibit,  Louisiana  Purchase  Exposition.    (Agrost.  2327. ) 

13407.  ViciA  sp.  Vetch. 
From  (iernian  exhibit,  Louisiana  Purchase  Kipoeition.     (Agrost.  2455.) 

18408.     ViciA  ep.  Vetch. 

Grown  at  Arlington  Farm,  1902.      (Agrost.  966;  S.  P.  I.  655.1. ) 

13409.  ViciA  sp.  Vetch. 
Grown  at  Arlington  Farm,  1902.     (Agrost.  942-1.) 

13410.  ViciA  ERviLiA.  Black  bitter  TBtch. 
From  Italian  exhibit,  Louisiana  Purchase  Exposition,  1904.    (Agrost  2403.) 

13411.  ViciA  PABA.  Horaebean. 
From  Naples,  Italy.  1904.    From  Italian  exhibit,  Lonisiana  Purchase  Expio- 

sition.     (Agroet  2415.) 

134ia.     ViriA  SAT1VA.  Common  vetch. 

From  Argentine  exiiibit,  Ixiuisiana  Purchase  Kxposition.     (Agroat  2314.) 
13413  to  13431.     ViciA  sativa.  Common  vetch. 

From  Italian  exhibit,  Louisiana  Purchase  Exposition. 
13413.    From  Italy.     (Agixjet.  2388.) 
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13359  to  13S56— Continued. 
18413  to  18481— Continued. 

13414.     From  Reggio  nell'  Emilia,  Italy.     (Agrost.  2390.) 
13410.     From  Rome,  Itaiy,  19M.     (AgnM.  23fll. ) 

13416.  From  Fabriano,  Italy,  1904.     (Agrost  239*2.) 

13417.  From  Italy,  1904.     (Agrort.  2394.) 

13418.  From  Pirtoja,  Italy,  1904.     (Agroet  2395.) 

13419.  From  Milan,  Italy,  1904.     (Agroet  239S. ) 
13480.     From  Italy,  1904.     (Agroet  2399.) 
134S1.     From  Fabnano,  Italy,  1904.     (Agroet.  2400.) 
13493.     From  Fabriano,  Italy,  1904.     (Agroet.  2402.) 

13423.  From  Fotenza,  Italy,  1904.     (Agroet.  2404. } 

13424.  From  Macerata,  Italy,  19(H.     (Agroet.  2405.) 

13420.  From  Ancona,  Italy,  1904.  (Agroet  2408. ) 
13428.  From  Ancona,  Italy,  1904.     (Agroet  2409.) 

18427.  Prom  Tnnia,  Italy,  1904.     (Agroet  2410.) 

18428.  From  Parma,  Italy,  1904.  (Agroet.  2411. ) 
134S9.  From  Peragia,  Italy,  1904.  (Agroat  2413.) 
18480.  From  Foggia,  Italy,  1904.  (ArtobI.  2414.) 
134S1.  From  Italy,  1904.      (Agrost  2432.) 

13483.     ViciA  DMiJLUA  (7).  Vetch. 

From  Japan,  March  18,  I9a'{.     (Agroet.  1140.) 

18433.  ViciA  vttxoSA.  Hftiry  vetch. 
From  Argentine  exhibit,  Lotiieiana  Purchase  Expoeition.     (Agront.  2317.) 

18434.  Thembda  auATA. 

From  Palghar,  Th ana,  India.  Received  tliru  Latham  A  Co.,  Bombay,  Intlia, 
January  20, 1004. 

Bondani,  a  email  kind  of  "Ful"  grass.  "One  of  the  best  sorts  of  jita^ei 
forgmzing."     (Agroet.  1787.) 

13435.     Medicaoo  sativa.  Alfalfa. 

Received  from  Henry  Nungeaeer  A  Co.,  New  York,  N.  Y.,  April  20, 1904. 

TuTkettan.     (Agroet  1957.) 
18436.    Mbdicago  bativa.  Alfalfa. 


13437.     Mkdicaoo  bativa.  -  AlfaL 

Received  from  F.  Bftrt«ldee  4  Co.,  Utwrem-e,  Kane.,  1904. 

Arizona  grown.     (Agroet  2518.) 
13488.     Mbdic.^oo  sativa.  Alfali 

Received  from  F.  Barteldee  &  Co.,  Lawrewc,  Kana.,  1904. 

Minnesota  grown.     (Agroet.  2531.) 

13439.  MBDICAliO  8ATIV  1.  Alfali 

Kansas  grown.     (Agroet  2530.) 

13440.  MEDicAiio  e.tTivA.  Alfali 
Kansas  grown.     (Agro»^.  2531). 
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133S9  to  13556- Continued, 

13441.  AqHOPYRON  OOCIllENTALB.  18444.       I(BOUUBCAHINATP8H< 

From    IlajB,    Kans.      (Agrost. 
1942.) 

13442.  AoRorVRONOCClDBNTALE,  13445, 
From  Harlem,  Mont.     (Agrost.  ehiaki/b. 

1982.)  From    Union,    Oreg.     (Agroet. 

13443.  A  ciBOPV  BON  OCCIDENT  ALE. 

(AgroHt.  1001.) 

13446.  Bromch  iNKRMiit.  Smooth  brome-grasB. 

From  Brandon,  Mrbs.     Ket^ived  thru  Bran<lonfk*(iHoMae.     (AgroBt.1996.) 

13447.  Bkomuh  MARai.VA-rtM. 
From  Union,  Oieg.     (Agroet.  2091.) 

13448.  Bromum  polyanthus  paniculatiih.     (Agrost.  1177.) 

13449.  C.\LAMAGROSTJ8   IIYPEBBOREA.       (AgrOpL841.] 

13400.     Elvhcs  conobnsatt'h.  Oiaiit  rje-graaa. 

Fnim  Union,  Orei;.     (Agrost.  2092.) 

13461.  Ki-VMVB  TiiiTicoiDBH.     (A^roat.  2096.)  WUd  wheat. 

13462.  Elyml's  vimuNicus  bubmutici-!*. 
From  Union,  Orejj.     (Agrost  1800.) 

134S3.     Festica  PRATBNBis.  Meadow  feecue. 

From  I'nion,  Ori-g.     (Agroal.  1799.) 
13454  to  13477.     Viona  sinbnkik.  Cowpea. 

13454. 


fMrge  murkeiii:  Grown  on  Arlington  Farni,  1904.  Thir<i  freneralion 
from  Agrost.  1234.  From  Alat>ama  Experiment  Station,  MHrcli,  1902. 
(Agroet.  1224-3.) 


Krira  linrly  Blnckei/e.  (irown  on  Arlingtoi 
eratiiin  from  Agroi"!.  1232.  From  Arkansas  Stai 
tliL'tB  (or  five  years,     (Agroft.  1232-3.) 

13467. 

Canj-^nin  Hltii-ke-K. 


13469. 

Ctdfl-     From  T.  W.  Wood  A  Sons,  April  2,  1904.     (Agrost.  1837.) 
13460. 
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13359  to  13556— Continued. 
18464  to  13477— Continuetl. 
13461. 

Iron,     firown  by  Mr.  J.   P.   Diinlap,  Dwifcht,  Nebr.,  from  seed  of 
Con^!re3!iiona1  tiistributioii,  preHiiiiiablv  from  Monetta,  8.  C.     Received 
from  Mr.  Dunlap,  October,  1904.     (Agroet.  2109.) 
13463. 

/ron.     Received  fnim  Mr.  S.  M.  Bvrd,  Cedartown,  Oa.,  January  11, 
1905.     Cirown  in  1B04  from  seed  of  Conftre^ional  distribution,  |>re- 
Buniably  from  Monette,  S.  C.     (Agrost.  2136.) 
13468. 

Irm.     Keifiveif  from  Mr.  W.  J.  Edwards,  Willpbire,  Ohio,  tian-h  6, 
1905,  and  from  Mr.  J.  A.  Ritchie,  Wapakoneta,  Ohio,  March  20.  1!<05. 
Grown    from  M«d   of   Conereseional    dJHtribution,  presumablv  from 
Monetta,  S.C.     (Agrost.  a217.) 
13464. 

Iron.    Received  from  fnur  men  in  <«ntral  Kentucky  and  eouthem 
Illinois,  who  grew  it  in  1904  from  eceii  of  (^nurcssional  distribution, 
presumably  from  Monetta,  S.  C.     (Agroet.  2260.) 
13466. 

Irtm.     Receive*!  in   Nfarch,  1905,   from  Mr.    Han   Abild,  Walconda, 
Clay  County,  8,  Dak.,  wlio  prcw  it  ia  1904  from  need  o(  Congressional 
distribution,  presimiably  trum  Monetta,  S.O.     (Agroet.  2.110.) 
13466. 

Iron.     Received   from   Mr.  Charles  G.  Diament,   Bridgeton,   N.  J., 
March  8,  1905.    Grown  from  w^l  of  Congrtsesional  diKtribution,  pre- 
sumably from  Monetta,  S.  C.     (Af!rost.  2:i8t>,) 
13467. 

Iron.     Received  from  G.  C.  Dulelwhn,  Kearney,  Kans.,  >;arch,1905. 
Grown    from    seiHi    of    Congressional   liistributibn,   iiresumably   from 
Monetta,  S.  0.     (Agrost.  2387.) 
13468. 

Wonderful.     Grown  on  Arlington  Farm,  190-1.     From  Texas  Seed  and 
Floral  Company,  Dalian,  Te.t.,  March,  1902.     (Agn)at.  1251-3,) 
13469. 

Wonderfid.     From  T,  W.  Wood  A  Sons,  Richmond.  Va.,  April  2, 1904. 
(Agrost  1938.) 
13470. 

Warren-g  Ki-lm  I'hrin.     Grown  on  Arlington  Farm,  1904.     Obtained 
in  March,  1902,  from  Arkansas  station,  where  it  was  grown  for  four 
yeari',  and  clianged  materially  in  size,  i-olor,  and  shape  from  the  origi- 
nal seed  procur^J  from  Maule,  of  Philadelphia.     (Agroat.  1218-3.) 
13471. 

Wnrreii't   .Von   Jlyhrid.     Grown   on   Arlington   Farm,  1904.      Frwm 
I/Hiisiana  stalion,  March,  1902.     lAgrost.  1288-3.) 
13472. 

Mirhigan  Farorite.     From  Mr.  K.  E.  Evans,  Westbranch,  Mich.,  May 
13,  190-1.     (AgTOBt.  1991.) 
13478. 

Michigon  Favorile.    Grown  on  Arlington  Farm,  1904.    From  Mr.  E.  E. 
Evans,  Westbranch,  Mich..  .May  13,  1904.     (Agrost.  1991-1.) 
13474. 

Miehigayt  Finiyr'ile.     Received  in  March,  1905,  from   Mr.   Han  Abild, 
Wakonda,  Clay  County,  K.  Dak.  ■  Grown  from  sei-d  of  Congressional 
distribution,  presumably  from  Monetta,  K.  C.     (Agrost.  2309.) 
07  .  , 
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13359  to  13556^Con  tinned. 
1S464  to  13477— Continued. 
13478. 

Wli)pi>ooni-ill     Grown  on  Arlington  Farm,  1904.     FroiiiT.  W.  Wood 
&  Sons,  RichmontI,  Va.,  Marcli,  1902.     (AgroHt.  12<tS-2.) 
13476. 


13477. 

A'm  Era.     Grown  on  Arlington  Farm,  1904.     From  T.  W.  Wood  & 
.Sons,  Richmond,  Va.,  April  2,  1904.     (Agroet.  1936-1. ~ 

13478  to  13487.     Mbdraoo  bativa.  AlfiOfe. 

13478. 
Received  from   F.  Bart«ldea  A  Co.,  Lawrence,  Kans.,  April  22,  1904. 

(AgroBt.  1968.) 
13479. 


13480. 

Grown  in  Mende  County,  Kane.    Received  from  F.  Barteldesft  Co., 
Lawrence,  Kans,,  April  22,  1904.      (Agrost.  1970.) 
13481. 

(irown  in  Italy.     Re<«ived  from  Henry  Nangeeser  &  Co.,  New  York, 
N.  Y.,  April  20.  1906.     (AgroBt.  1966.) 

13489. 


13483. 

Grown  in  Utah.     Receii'ed  from  C.  A.  Rmurthwaile   Produce  Com- 
pany, f)gden,  Utali,  April  25,  1904.     (Agrost.  1983.) 
1S484. 

Grown  in  Colorado.     Reireived  from   F.  Barleldea  &  Co.,  Lawrence, 
Kans.,  April  20,  1904.     (Agrost.  1967.) 
13489. 

Grown  in  Kaniou.    Received  from  t'.  Barteldea  &  Co.,  Lawrence, 
Kans.,  April  20,  1904,     (Agro«t.  1969.) 
13486. 

Grown  in  Utah.     (Agrost.  2532.) 
13487. 

Grown  in  Texas.     (Agrost.  2533.) 

13488.  MsnicAoo  media.  Sand  lucem. 
Grown  in  Wisconsin.     (Agrof=t.  2534.) 

13489.  Medicaoo  sativa.  AlfnUa. 
(5rown  in  Wyoming.     Received  from  the  A.  Dickinson  Company,  Cliicago, 

III.,  1903.     (A^ost.  1885.) 


13490.     TRiroLiu 
Rw-eived  from  T.  W.  Wood  ASona,  Richmond,  Va.,  April  18,  1904.    (Agrost. 

1952.) 
OT 
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13359  to  13556 — Continued. 

13401.     Trikolium  itiCAAKATUu.  Oriioson  cloTsr. 

White  Btoomhig.     Received  from  T.  W.  Wood  &  Son,  Richmond,  ^'a.,  April 
18,  1904.     (Agrost.  1953.) 
1S40S.     Trifolium  incarnatum.  Orimaoa  clover. 

Grown  in  Moravin,     Received  from  Henry  NuDgessnr  &  Co.,  Spw  York, 
N.  Y.,  4pril  20, 1804.    (Agrost.  1964.) 
1S40S.     Trifolium  incarnatum.  Crimson  clover. 

Grown  in  France."   Received  from  Henry  Nnngeaser  &  Co.,  New  York, 
N.  Y.,  April20,  1904.     (AgroHt.  1961.) 
1S4S4.     Tkifoliuh  incahnatum.  Orixoaon  clover. 

Grown  in  Italy.     Rei'eived  from  Henry  Nungeeeer  A  Co.,  New  York,  N.  Y., 
April  20,  1904.     (AgroBt.  1962.) 
1349B.    Trifolium  i'R.\TENBR.  Bed  clover. 

Received  from  F.  Barteldes&Co.,  Lawrence,  Kane.,  April  22, 19(M.    (Agront 
1966.) 
13406.    Trifolium  pbatbhsb.  Hod  clover. 

Grown  in  Barry  County,  -Mo.     Received  from  F.  BarteldeH  &  Co.,  Lawrence, 
Kans.,  April  22,  1904.     (Agrost.  J966.) 
13467.     Trifolii^m  rM'ARNATVM.  Crimaon  clover. 

Grown  in  England.    Received  from  Henry  Nungeeaer  tt  Co.,  New  York, 
N.  Y.,  April  20,  IBO:).     (Agroet.  1963.) 
18498.     TRiFOLiru  pratensk.  B«d  clover. 

Grown  in  Russia.      Received  from  Henry  Nungeaser  &  Co.,   New  York, 
N.  Y.,  April  20,  IflOH.     (Agroet.  1960.) 
13499.    Tbifolii'm  pratbnbb.  Bed  clover. 

Re(«ived  (rom  T.  W.  Wood  A  Sons,  Richmond,  Va.,  February  19,  1903. 
(Agroat.  1113.) 
13B00.     Tbifolil'm  aleiahorin'uii.  Berseem. 

Grown  in  Egypt.    Received  from  Henry  NuDgeeeer  &  Co  ,  New  York,  N.  Y., 
April  20,  1904.     (Agrofil.  1959.) 
ISeOl.    Tmfoliim 

(Agrost.  891. ) 
13603.     Glycine  ii 

19fl 

13503.     Glycine  niSPiuA.  <  Soybean 

Grown  at  Arlington  Farm,  1904.     (AgroaL  912-3.) 

18004.        AOROPYRO.S   OCCinENTALE. 

Received  from  Thomas  Everett,  Harlem,  Mont.,  April,  1905. 

1860S.       BrOUUS   MAIKJISATia. 

Collected  by  Mr.  J,  S.  Cotton,  in  the  Wenache  Mountains,  Waehington,  ii 
1904.     (Agroat.  2098. ) 
13606.    Tbifouith  pratenhe.  Bed  clover 

Grown  at  Gap,  French  Alpa,  France.     (Agrost  221$.) 

13507.  Trifolium  pratense.  Bed  clover 
Grown  at  Mysoke,  Myto,  Bohemia.     (Agroet  2319.) 

13508.  TK1FOLIU.V  PRATENSE.  Bed  clovBr 
Grown  at  Neu  Bydzow,  Bohemia.     (Agroat.  2220.) 
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18S09.     TtiiFouiiM  PttATBNKB.  B«d  clovor. 

Zelmac.     Growitftt  Neu  Bydaiw,  Bohemia.     (Agrost  2221.) 
18810.     TsiFouru  rvbridch.  Aloiko. 

Grown  «t  Neu  Bydiow,  Bohemia.     (AgroaL  2222.) 

18611.  Tritolii-h  bbpbns.  Wbite  clover 
GrowD  at  All  Bydiow,  Bohemia.     (AgroBt.  222.S.) 

18612.  Triwilium  bbpenh.  '  White  clorer. 
Grown  at  I'odolia,  Itufeia.     (.^itnwl.  2224.) 

18018.    TRtFout-M  PIUTEHMK.  Bad  clover. 

Grown  at  Ontebonc,  Sweden.     {Agrost.  2225.) 
18614.    TxiKouuM  iiYBRinnM.  Alsik«. 

Grown  at  Ooteborg,  Sweden.     (Agroet.  2226.) 

18616.  Thipiiluim  p&atknsb.  Bed  clorer. 
Grown  in  Chile.     (Agroet.  2227. ) 

136ie.     TRiroLivu  phatgnse.  Bad  clover. 

Grown  at  Gelderland,  Holland.     (A^rost.  2228.) 

18617.  TniPoLiuH  pratenbb.  Bed  dovei. 
Grown  at^rabant,  Holland.     (Agroet.  2229.) 

1S618.    Tripolivh  repbnb.  Thite  clover. 

Grown  near  Amheim,  Holland.     (Agraet.  2230.) 
18619.    Mkdicaoo  sativa.  AlfftU^ 

Grown  at  Bantgoesa,  Spain.     (Agroet.  2231.) 
18690.     Mbdicago  bativa.  Al&Ub. 

Grown  at  Pfalz,  Palatinate,  Germany.     (Agroet.  2232.) 
13621.     MsniCAriO  sativa.  Alfalft^., 

Grown  in  Oran  Prorince,  Algeria.     (Agroet  2233.) 
18623.    Tripoliltu  pratbnse.  Bed  clover. 

Grown  at  Toulouse,  Garonne,  France.     (Agroet.  2234. ) 

18623.  Tripouum  pbatense.  Bad  clover. 
Grown  at  Charente-Inferienre,  Poitou,  France.     (Agroet  223S.) 

18624.  TuiPuLiUH  PSATBNSB.  Bed  clover. 
Grown  at  Nantes,  Anjou,  France.     (Agroet  2236.) 

18626.  Trifolii-m  pratbniib.  Bed  clover. 
Grown  atTroyes,  Champagne,  France.     (Agroet  2237.) 

ISeae.    Tripolil-m  pratbnsb.  Bed  clover. 

Grown  at  St.  .Malo,  Bretagne,  France.     (Agroet.  2238.) 

18627.  Trifolcl-u  pratbnbg.  Bed  clover. 
Grown  at  Albeville,  Picardy,  Fnuice.     (Agroet.  2230.) 

18628.  Trifolii'm  albxandsihuh.  Beraaam. 
Grown  at  Alexandria,  Egypt     (Agroet  2240.) 

18629.  TRtroucM  bbpbnb.  Wliite  dlov»r. 
Grown  at  Milan,  Lodi,  Italy.     (Agroet.  2241.) 

18680.    Trifoliuh  rbpbns.  Wliite  clover. 

Grown  at  Lorraine,  France.     (Agrost  2242.) 
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13359  to  135S6— Continued. 
13581.    Tripolium  repenh. 
Grown  at  Lomuue,  France.     (Agroat.  2243.) 

18B89.       I'SIFOUUH    riMFORME. 

Grown  at  Poitiere,  France.    {AgnmL  2244. ) 
1S63S.     Tbipolil'v  niAOiFKBUH. 

Grown  at  Paris,  France.     (AgroBt  2246.) 
13634.     Tripoli  UK  mvbriocu. 

Grown  at  Beauce,  France.     (Aurost.  2246. ) 
ISB8S.    TRiPOLirM  HyBBiDDif. 

Grown  at  ChamfN^ne,  France.     (Agro^t.  2247.) 
13B3S.     TniFnuuM  pakhonicuh. 

Grown  at  I^riB,  France.     (Agnwt  224K. ) 
18SS7.     Trifoucm  incirnati.'H. 

Grown  at  Poiton,  France.     (Agroet.  2249.) 
18588.     Tritouuk  iscarnatum. 

Grown  at  Beauce,  France.     (Agroat.  2250.) 
18689.     Trifolivh  imcarnatch. 

Grown  St  Beauce,  France.     (Agroet!  2251.) 

18640.  TwrouuH  incarnatum. 
Grown  at  Beauce,  France.     (Ajcruet  2252. ) 

18641.  MBDICA<iO   MATIVA. 

Grown  at  Ganl,  France.     (Agrost.  225.').) 

186411.       MbDICAOO  8ATIVA.    ' 

Grown  at  Orange,  Provence,  France.     (Agroet.  2254. ) 
1864S.     Mbuicaoo  sativa. 
Grown  atCharente,  Poitou,  France.     (AgrosL  2256.) 

13644.  >[eui(-aoo  hativa. 
Grown  at  Anjoii,  Pays,  France.     (Agrost.  2256.) 

13645.  Mbdicago  hativa. 
Grown  at  Nord,  France.     (AgroeL  2257.) 

13546.     Mhdicaho  batita. 

From  Turkeetan,  Asia.     (Agroet.  2258.) 
18547.     Mkdicaoo  sativa. 

Grown  at  Bologna,  Italy.     (Agrost.  2526.) 
13548.     Trcpolil-m  pratr.-ibi:. 

Grown  at  Warwickshire,  England.      (Agrost,  2626.) 
13048.     Trifolium  pratbnsb. 

Grown  at  Hampshire,  England.     (Agroet.  2527.) 
186B0.     Trifolil'm  rbpcmh. 

Grown  at  Sorfolkehire,  England,     (^roet.  2528.) 
13861.    Taifoliuu  hvbridvh. 

Grown  at  Cambridge,  England.     (Agroet  2529  ) 
1S6S2.     Mbdicaoo  dbntici'lata. 

From  T.  W.  Wood  ASone,  Richmond,  Va.,  Marih  16, 


Wbita  clover. 


Alsike. 

Alsike. 

Hungarian  dorer. 

Orimaon  clorer. 

Crimaon  clover. 

Crimson  clover. 

Crinuon  clover. 

Alfalfa. 

Alfalfa. 

Alfolfa. 

Alfalfo. 

Alfalfa. 


Alfalfa. 

Bed  clover. 

B«d  clover. 

White  clover. 

AUike. 
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Bur  clover. 

1903.     (Agroet.  1329.) 
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13359  to  13556— Couttnued. 
186R3.     Atriplbx  BRAcrBoaA. 

From  Phoenix,  Ari/.    Collected  by  Dr.   D,  (Jriffithn,  (tetober  IB,  1 
(AgniBt.  1S24.) 
186D4.     Atriplkx  MtACTBoeA. 


130B6.      Atkielex  i 

From  San  Eita  Moiinbuns,  Arizona.     OoUei'twl  by  Dr.  D.  <iriftitht',  October 
10,  1903.     (Agrost.  1828.) 
1360S.     Atritlb.x  confektivolia. 

Collected  by  Dr.  D.  Griffiths,  1903.     From  valley  nf  the  Little  Ooloiailo, 
Arizona.     (AgroHt.  1828.) 
18B87.     Atripi 


13658.     Melilotus  bi'lcata. 

From  Algeria,  October,  1903.     (Agroet  1161.) 
18659.     Mklilotch  s 


From  8hao-king,  Chehkiang  Province,  China.  Ri'ceivni  February  12, 1904. 
Presented  by  Mr.  Cyril  E.  Bomfield. 

"The  Chinese  mainly  use  it?  heavy,  rank  growth  for  fertiliting  the  soil  pre- 
vious to  aowiuK  rice."     ( Agrost.  1866, ) 

13660.  TRiPVLiru  lonoipes.  Mountain  clorer. 
From  Wenaehe  Mouct^ne,  Waahingtoii,  at  altitude  of  S,000  feet.    Collected 

by  Mr.  J.  ti.  Cotton,  October,  1904.     ( Agrost.  2108. ) 

13661.  MsDicAiiO  SATivA.  AlfaJfa. 
From  A.  LeCoq  &  Co.,  Darmstadt,  Germany,  March  28,  190;i. 
Turkettau.     (Agrost.  2208.) 

13663.       HOROBITM   fiULBOSUM. 

Beceiveci  .Tune  28,  1904.     ( Agrost  263. ) 
13663.     Panicum  maximum.  Ouinea  ^au. 

From  Barbados,  West  Indies. 
18664.     Medicaoo  sativa.  Alfalfa. 

From  MoUendo,  Peru.    a)ilfct«^  by  Mr.  Enrique  Meier  in  1903,     (Agrost. 
2168.) 
13B66.     Andkopoook  boroiiuh.  Milo  iiiaiz«. 

Purchased  <rom  Mr.  W.  W.  Hutehens,  Chillicothe,  Tex.,  in  the  autumn  of 
1904.     (AgroHt,  2090.) 
18666.     HouTBLOUA  n-RTiPBNDL'LA.  Side  oata. 


13567.     Olga  euhopaea.  Olive. 

From  Tunis,  North  Africa.  Received  from  Mr.  Louis  Fiilclle,  thru  Mr.  T.  H. 
Kearney,  April  20,  1905. 
Chendati.  "This  is  an  olive  with  very  small  fruit,  ver^v  rich  in  oil,  and  a  heavy 
yielder,  adapted  to  the  driest,  hottest  region  known  in  whicii  olive  culture  flonrishea, 
therainfallat  Sfax,  inBouthemTunip,  wliereit  is  the  only  variety  yrowne^^tenaively, 
averaging  about  10  inches  yearly,  an<l  pouit^tinies  falling  to  5  or  6  inobes  an  the  avei^ 
age  for  several  successive  yearn.  Notwithstanding  this  small  raiofall,  the  ori-hards 
arc  never  irrigated  at  SSax  except  during  the  first  two  or  three  suinmeTS  after  plant- 
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iiijt.  In  some  orchardfi  Ihe  rutlings  are  irrigated  only  a  hingle  time,  receiving  about 
6  galluns  each.  Extraordinary  i)re('aiilioiiit  are  taken  to  preserve  the  soil  moisiure 
Dear  the  Burfa<-e,  the  olive  bein|{  a  shallow -rooting  tree.  The  trees  are  jilanted  from 
65lo80teetaparteach  way,  the  wider  (ilantii^tgivingneven  trees  peraere.  The  ground 
between  ia  kept  entirely  clean,  nol  even  grain  cropK  beinggrown  after  the  tree  oegins 
to  bear.  The  enrface  of  the  siiil  is  always  kept  in  a  well-pulveriiied  condition  to 
re<luce  evai>iir8tion.  Three  or  four  plowingsa  year  are  given,  and  aa  many  ciiltiva- 
tiona  an  are  necessary  to  keep  out  weeds.-  Manuring  is  practised  only  to  a  very  lim- 
ited extent.  The  orchards  at  Sfax  are  always  created  with  pieces  of  wood  from  the 
base  of  very  old  treen,  Bueh  as  thoHB  eent  yon.  The  cuttinss  are  oeDerally  set  out  in 
the  fall  (but  sometimes  in  the  spring)  in  the  bottom  of  nolee  that  are  2  feet  deep 
and  2  feet  i>quare.  These  are  filled  up  as  the  tree  grows,  until  in  about  two  yeaiB 
thev  are  entirely  filled.  It  la  often  the  practi^i!  to  keep  a  Bballow  basin,  6  inches  or 
so  deep,  around  the  base  of  the  tree  during  the  rainy  season  (winter),  the  diameter 
of  the  basin  being  about  equal  to  that  of  the  spread  of  the  foliage.  In  summer  the 
Kround  is  plowed  up  to  the  bases  of  tbefrees.  The  soil  around  Sfax  is  a  reddish  Bandy 
loam  to  a  depth  of  2  or  3  feet  or  more,  below  which  hardpan  ia  often  encountered. 

"The  trees  are  pruned  during  the  harvest  every  other  year,  beginning  when  3 
years  old.  The  average  yields  obtained  at  Sfax  from  trees  respectively  10,  15,  20, 
and  25  years  o]<l  appear  to  be  about  2,  (),  10,  and  I'iJ  quarts  of  oil  jter  tree.  In  good 
years  twice  as  niuch  \n  ot>tained.  The  percentage  of  oil  in  the  fruit,  as  well  as  the 
quantity  of  fruit  produced,  increasea  rapidly  as  the  tree  grows  older."     {Keamey. ) 

13568.  Ml'sa  sapientum.  Banana. 
From  Gabes,  Tunis,  North  Africa.     Received  thru  Mr.  T.  H.  Kearney,  April  20, 

llKMi. 

13569.  PisTACiA  VERA.  Plstache. 

From   Caltanisetta,   Sicily.     Beceived  thru  Mr.   T.   H.   Kearney,   from  Signor 
I>eleo,  April  20,  1904. 
TrahoneUa. 

13570.  Zea  uays.  Sweat  com. 
From  Riverside  Farm,  Nashua,  N,  H.    Receiveil  April  17,  1905. 

Croiby.    Said  to  be  the  result  of  eighteen  years'  selection. 

13571.  Nbpiielii;m  lai>fackuh.  Rambntan. 

From  Buitenzorg,  Java,     lieceived  thru  Doctor  Treub,  April  22,  1905, 
Native  of  south  India  and  Malay  Islands,  and  furnishes  a  fruit  similar  to  the  Litchi, 
namely,  the  Rambutan  or  Uambooftaii  fruit.     All  species  of  Nephelium  seem  to 
require  rather  a  moist,  mild,  forest  clime  than  great  atmospheric  heat. 

The  fruit  is  of  a  bright-red  color,  about  2  inches  long,  of  an  oval  form,  and  slightly 
flattened,  and  covere<T  with  long,  soft,  fleshy  spines  or  thick  hairs,  Uke  the  other 
Nepheliums  it  contains  a  pleasant  acidulous  piup  very  grateful  in  tropical  countries. 

13572.  {(ARCtNiA  MANOOSTANA.  MangOBteon. 
From  Buitenzorg,  Java,     Received  thru  E>octor  Treub,  April  17,  1905. 

13573.  JuuLANS  REGiA.  Persian  walnnt. 


13574.  Glycyrrhiza  <!labra.  Iiicorice. 
From  I,.ondon,  England.    Keceived  thru  Messrs.  Barr  A  Sons,  April  17,  1906, 

13575.  Althaea  rosea.  Hollyhock. 
From  New  York,  N.  Y.     Iteceive<l  from  Henry  &  Lee,  iniporters,  March,  1905. 
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13576  to  13582. 

From  Chiistiania,  Norwav.     Preaenlad  by  Mr.  C.  Doxrud,  thru  Miss  Carrie  Har- 
riBon,  of  tills  Department.     Re(«ived  April  13,  1905. 

1SB76.    AvBNA  HATivA.  Oat. 

WhiU.    Cultivated  in  1898  under  the  Arctic  Circle. 

18B77.      AVBNA  BATIVA.  Oat. 

lilack.    Cultivated  at  northern  latitude  of  64°. 
1S67B.     HoRDEUM  vt^uiARB  (?).  Buley. 

Cultivated  in  1898  under  the  Arotir  Circle. 
13B79.     PiBiiM  SATtvi'M.  Paa. 

Cultivated  at  northern  latitude  of  63^°. 
18680.    Phlbltu  pratbnbe.  Tlmotliy. 

Cultivated  at  northern  latitude  of  631". 
18581>     Tripolium  PttATR!<BB.  Had  clovsr. 

Cultivated  at  northern  latitude  of  631°. 
13S8S.     ViciA  sp.  Vetch. 

Cultivated  at  northern  latitude  of  63J°. 

"  We  ari;  informed  that  the^e  seeds  have  been  collected  within  the  Arctic 
Circk',  and  it  in  probable  that  they  represent  very  Bhort-seaaoned  ly_pes,  which 


13583  to  13585.    Gosstpiuh  sp.  Cotton. 

From  Peni.    Received  thru  W.  R.  Grace  4Co..  New  York,  N.  Y.,  April  19, 1905. 

13583.  ViUxTif. 

Smooth  cotton  seed  from  Vitarte;  represents  the  seed  of  cotton  grown  in  the 
valleys  of  Peru.  This  cotton  is  similar  to  Efiyptian  and  is  known  as  "  Egypto" 
cotton.  It  is  used  by  the  various  cotton  mills  in  this  country  in  the  manufac- 
ture of  "domestics.  The  surplus  is  shipped  to  LivenKX)!,  where  it  finds  a 
market  at  a  price  a  little  over  American  cotton,  say  0.40d.  per  pound.  There 
is  one  crop  of  tRis  cotton  every  year,  the  same  as  with  American  cotton.  The 
seed  is  planted  in  September  or  October  and  the  cotton  is  gathered  in  May  or 
August  the  following  year.    The  annual  crop  is  about  7,500,000  pounds. 

13584.  Palpa.  1368S.     Nazca. 

Palpa,  Nnzca,  and  lea  {No.  14801 )  represent  Peed  of  Peruvian  cotton  grown 
in  these  different  places,  which  are  in  the  Riulhern  part  of  Peru,  ticrc  the 
crop  is  twice  a  year,  eame  seasons  as  the  "Full  roupli."  Crop  varies  from 
6,000  bales  (of  100  pounds)  in  a  dry  year  to  15,000  bales  in  a  good  year.  The 
cotton  seed  of  the  "Full  rough"  (No.  129H8)  and  "Moderate  r<mgli"  (Patmi, 
Nazci,  and  /m)  is  exported  to  England,  while  the  seed  of  the  " Effujilii  w 
prest  here  and  the  cotton-seed  cake,  known  as  "Pasta,"  is  shipped  to  l-iver- 
pool.  The  oil  is  sold  here  chiefly  tor  use  in  mines,  and  portions  of  it  bb 
Italian  salad  oil. 

13586.     PiiALAKis  CANABIEN6IS.  Caiuuy  grass. 


13587  to  13599. 

Prom  Chelsea,  Knglond.     Received  thru  James  Veitch  &  Sons,  March  28,  1S05. 
Flower  needs. 
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13600  to  13620. 

From  ReadinfE,  England.    Received  thru  Sutton  &  Sons,  about  March  3, 1005. 
Flower  seeds. 

13621  and  13622.  MMtiiig  nuh. 

From  Tokyo,  Japan.    Presented  by  Prof.  J.  Mateumura,  Imperial  Univermty. 
Received  April  24.  1906. 

18621.    JuNCUH  EPiTMUH  i>aapi-  18632.    Juncub  b 


13623  to  13636. 

From  London,  England.     Received  thru  Barr  &  Sons,  Covent  Garden,  March 
»,  1905. 
Flower  seedu. 

13637  to  13647. 


Flowering  perennials. 
1364&     Mkdicaqo  cancellata. 


13649  to  13663. 

From  Ertnrt,  Gennany.     Received  thro  Mr.  Emat  Senary,  March  16,  1905. 
Flower  seeds. 

13664  to  13693. 

From  Paris,  France.    Received  thru  Vilmorin-Andrieux  &  Co.,  March  3,  1905. 
Flower  seeds.  - 

13694  and  13695. 

From  Marblehead,  Maae.    Received  thru  James  J.  H.  Gregory  A  Son,  February 

27,  1905. 
Flower  seeds. 

13696  to  13698. 

From  Philadelphia,  Pa.     Received  thru  Henry  A.  Droer,  Incorporated,  in  the 
spring  of  1905. 
Flower  seeds. 

13699  to  13703. 

From  Naples,  Italy.    Received  thru  Mr.  Max  Herii,  in  the  sprii^  of  1905. 
Flower  seeds. 

13704.      RUDBBCKIA    SPECIOSA    BICOLOR. 

From  Philadelphia,  Ps.     Received  thru  W.  A.  Burpee  &  Co.,  Febmary  17, 1905. 

13705  to  13707. 

From  Boston,  Maes.     Rec-eived  thru  W.  W.  Rawsun  &  Co.,  12  Faneuil  Hall 
Square,  about  February  15,  1905. 
Flower  seeds. 
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13708  to  13711. 

From  Boelon,  Maea.     Received  thru  K.  A  J.  Farquhar  &  Co.,  in  JaDuary,  19^. 
Flower  seeds. 

13712  to  13714. 

From  Ottawa,  Ontario,  Canada.     Presented  by  Mr.  J.  B.  Lewis,  C.  E.,  126 

Sparks  Btreet.     Received  February  21,  1905. 
Flower  seeds, 

13715  to  13718. 


13719  to  13721. 

From  Ertnrt,  Germany.    Received  thru  Haage  &  Schmidt,  in  the  spring  of  1905. 
Flower  Bwda. 


13722  and  13723.     Aquilegia  ^p. 


13724.     Papaver  orikntalb  hjli.  Poppy- 

From  Ilnaton,  p:n(tland.     Received  thru  W.  W.  Johnson  &Co.,  March- 7, 1906. 

13725  to  13727. 

(Origin  and  date  of  re(«ipt  uncertain.) 
Flower  seeils. 

13728.     Lansium  dome-sticum.  Doekoe. 


13729  to  13731.     Pebsea 

From  Miami,  Fla.     Presentei 
ratory  thru  Mr.  S.  B.  Klios. 

13739.     B<ild«nn.  13781.     Rio,. 

13730.     Iliideii. 

13732.      MORAEA   IRIDIOIDKS. 

L  Cape  Town,  South  Africa 
4grii'ulture.     Received  Af 
A  native  South  African  plant,  growing  Zj  feet  high;  flower 

13733  to  13794. 

■e  ot  Cr 
itrodactl 
13733  to  13771. 
From  the  i.oiiiBiana  I'undiasi'  t^x|x»ii1[<iii. 

13733.     ItR.iscK'A  N-Acr».  Bapa. 

Froin  Milan,  Italy.     (.Vjtrost.  2476.) 


n,„iz...,Coog[e 


DECEMBER,  1903,  TO   DECEMBER,  1005. 

13733  to  13794- Continued. 
18788  to  18771— Continned. 

18784.    Trifouuk  pkatbshk. 

From  Voghera,  Italy.     (Agrost.  2477.) 
13785.    Trifoliitm  i-katenbe. 

From  Padova,  Italy.     {Agroat.  2478.) 
18786.     Tkifoi.ii-m  fratknhe. 

From  Auti,  Italy.     (Agrost.  2479.) 
13787.    Thifoui'm  phatenkk. 

From  Lodi,  Ilaly.     ( Agrosf .  24SO. ) 
18788.    Mbdicaoo  sativa. 

From  Milan,  Italy.    (Agrost.  2481.) 
13780.    Mbdicaoo  sativa. 

¥tom  Padova,  Italy.     (Agrost.  24R2.) 
18740.    Trifoliuh  fratbhse. 

From  I^rino,  Italy.      (Agroe".  248.t.) 
1S741.    Trifolii'h  pbatense. 

From  Aguita,  Italy.     (Agrost.  2484.) 

18743.  Mbdicaoo  luphlika. 
From  Como,  Italy.     (Agiwt.  2485.) 

13743.     Medicaoo  hativa. 
From  TreviHo,  Italy.     (Agrort,  2486.) 

18744.  Mbdicaoo  sativa. 
From  Pamia,  Italy.     (Agropt.  2487.) 

18745.  MBDlCAliO  BATIVA. 

From  Triors,  Italy.     (Agrost  24S8.) 

13746.  TrIPOLIUH    rRATESNE. 

From  Triora,  Italy.     (Agroet.  2489.) 

13747.  Tripoljith  fratense. 
From  Verona,  Italy.     (Agroet.  2490.) 

18748.    TstFoLiuM  f 

From  Fesaro,  Italy, 
18740.    Trifolium  f 

From  Eftiro,  Italy, 
18750.     Ixmia  c 

From  Genoa,  Italy. 
18761.    Mbdicago  lufuuna. 

From  TreviBO,  Italy.     (Agrost.  2494.) 
18758.    Tripouum  pratbkbi!. 

From  Feirara,  Italy.     (Agroat.  2496.) 
137SS.     Medicaoo  sativa. 

From  Pisa,  Italy.     (Agrost.  2496.) 
137B4.    MBDirAdo  sativa. 

From  Triora,  Italy.     (Agrost.  2497.) 
18766.    Medicago  sativa. 

From  Verona,  Italy.     (Agroet.  2498.) 


(Agroet.  2491.) 
(Agroet.  2492.) 
(Agrwt,  2493.) 


B«d  clover. 
Bed  cloT«r. 
Bed  clover. 
Bed  dovsr. 


Alfalfe. 

Bed.  clover. 

Bed  clorai. 

Tellow  trefoil. 

AlfalA. 

Al&lfa. 

Alfalfa. 

Bed  clover. 

Bed  clover. 

Bed  clover. 

Bed  clover. 

Bird'B-foot  trefoil.  . 

Tellow  trefoil. 

Bed  clover. 


,iz...,Coog[e 


154 


SEEDS   AND   PLANTS   IMPORTED. 


13733  to  13794— Continued. 
18783  to  18771-Contmued. 
13706.     TRl(^>I. 

From  Treviso,  Italy.     (Agrost  2499.) 
18787,     Meuicago  bativa. 

From  MiUn,  Italy.     (Agrost.  2500.) 
18768.    Medicaoo  sativa. 

From  V(^hera,  Italy.     (Agrtiat.  2501.) 
13700.     Medic A<30  sativa. 

From  Alep,  Italy.  (Agroet.  2502.) 
13780.    Trifoufh  pratenbe. 

(No  label.)     ( AgroeL  2503. ) 
13761.    TniPOLiiTH  pratbnsb. 

(No  label.)     ( Agrost.  2504. ) 

13768.       MkDICAUO   DBNTICULATA. 

Prom  ArgentiDa.     (Agrost.  2505.) 

18763.  TRimuDM  piiatensb. 
From  Argentina.     {Agreet,  2506.) 

18764.  Tbitolium  incarsatom. 
From  Argentina.     (Agrost.  2507.) 

1S76B.    Thifolium  rybridum. 

From  Ai^'ntina.  (Agrost.  2508.) 
13763.    Trifoliuh  pratekse. 

From  Argentina.  (Agrosl.  2509.) 
13767.     Mkbicagi)  sativa. 

From  Aigentina.     (Agrost.  2510.) 

18768.  Mkdicaoo  sativa. 
From  Argentina.     (Agroet.  2811.) 

18769.  Medicago  sahva. 
From  Argentina.     (Agrost.  2,512.) 

18770.  Trifolium  pratense. 

From  Treviso,  Italy.     (Agrost.  2513.) 

18771.  Tripoli II M  pratense. 
From  Italy.     (Agrost  2514.) 


B«d  clover. 

Alfalfa. 

AUUfa. 

Alfalfa. 
B«dcloT«F. 
Kod  clover. 
Bnr  clover. 
Bed  clover. 
Orimaon  clover. 

AUike. 
B«d  clover. 


Alf&lfa. 
Bed  clover. 
Bed  clover. 


18772  to  13776. 
From  Beading,  F.ng1and.     Received  Trom  Sutton  &  Sons,  .Msrch,  1003. 

1377S.     Tripolil'm  pratbssb  perekne.  Bed  clover. 

(Agrost.  2156.) 
18773.    Trifoliuh  rbpbns  pbrbnne.  Wliite  clover. 

(Agrost.  2157.) 
13774.    Trifolium  pratensk.  Bed  clover. 

(Agrost.  2I,W.) 
18776.     Trifolium  h' 
SiUton'i  giavil  hj/lirid  ci 
18778.    Trifolium  pratense. 
From  Reading,  England,  March 


Alaike. 


rlorer.     (Agrost.  21(59.) 


),  1903.     (Agrost.  21tl2. ) 
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13733  to  13794  -Continued. 

18777.     TmniLiUH  REPSim  Wild  white  clover. 

I-'roiii  Dirkaoii,  Cheeter,  l-^ngland,  May  6,  190,S.     (Aicnwl.  2179.) 

13778.  Medk-aiii>  sativa.  Alfalfa. 
From  Miseoari  Seed  Company,  1903.     (Agroet.  2180. ) 

13779.  ViciA  FABA.  Broad  lo«an. 
Frrim  Naples,  Italy.     Collectwl  tor  World's  Fair.     (Agroat.  2417.) 

13780.  ViHA  FABA.  Broad  Twan. 
From  Italy,  1904.     (Agrowt.  2418.) 

18781.     Vk'[a  FABA.  Broad  bean. 

FromCaBerta,  Italy,  1«04,    Collected  for  World's  Fair.  (AgrosL  2419.) 

18762.     ViciA  FABA.  Broad  be&a. 

From  Casertii,  Italy,  1901.    Collected  for  World's  Fair.  (AgroBt.  2420.) 

18788.     ViciA  FABA.  Broad  beau. 

From  Italy,  1904.     (A|^Bt.  2421. ) 

18784.     ViciA  FABA.  HOTM  bean. 

From  Caserta,  Italy,  1901.     Collected  for  World's  Fair.  (Agroet  2422.) 

1378B.     ViciA  PABA.  HOFM  bMu. 

From  Rome,  Italy,  1904.    Collected  for  World's  Fair.     (Agrott.  2423.) 
18786.     (Unidentified  legume.)     {Agrost.  2464.) 

13787  to  18798.     Braisica  napvs.  Bape. 

From  the  Louisiana  Purchase  ExpoHition.     European  varieties. 

18787.  (Agrost.  2467.)                              18781.  (AgrW.  2471.) 

18788.  {AgroBt  2468.)                              13792.  (Agrost.  2472.) 

13789.  (^TOst  2469.)  18783.      (Agroet  247.1.) 

13790.  (Agrost  2470.) 

13794.    Onobrvchib  onobrvchis.  Sainfoin. 

From  Argentina.     (Agroe,  2475.) 

13795.  Bkomus  inehhis.  Smooth  brome^rass. 

From  Pueblo,  Colo.     Received  thru  Keen  Bros.,  April,  1905. 
This  seed  w  from  a  good  crop  grown  under  conditions  of  unusual  drought  and  high 
"       '       '         '    ' '    'i  extending  the  range  of  this  plant 

13796.  Vit^A  ANGU8TIPOL1A  (?).  Vetch. 
From  AnguBta,  Ga.    Kecaved  thru  the  N.  I..  Willet  Drug  0>mpaDy,  April,  1906. 

Kaid  to  be  the  most  valuable  vetch  grown  in  the  vicinity  of  Ai^n^^ta,  Cia. 

13797.  LOUUM    BONABBBN8I8. 


13798. to  13800. 

From  liuiteuzorg,  Java.     Presented  by  Doctor  Treub.  Received  May  4, 1905. 
18788.     Nbphblil'm  lappacbi'm.  Bambutan. 

13780.     NEPHeuiTu  hitabile.  Kapoelasan. 

18800.    Gakcinia  hankostana.  Kangosteen. 
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13801  and  13802. 

From  LoDdon,  Kngland.     Re'-ei\'eil  timi  James  Veiteh  &  Son,  April  21,  1905. 
18801.     AcKR  MVABEi.  13803.    Magnolia  btellata 

13803.  Aqapanthus  umbellatus. 

From  Berlin,  Oermany.     Rerpived  thru  L.  Spath  in  1902, 

13804.  (Undetermined.) 

FroTii  Argentina.     Keceiveil  thru  Dr.  B.  T.  Galloway  in  1002. 
Beede  of  a  tree  probahly  Imlon^a);  to  the  family  Myrtaceae. 

13805.  HeRPERALOE  FUNUIiRA. 

From  CerritOB,  Mexico,  Received  August,  1903.  Grown  uuder  G.  &G.  Ko. 
3995  and  numbered  in  May,  1»05. 
"White  the  plant  ia  used  to  aconsidemble  extent  for  the  production  of  fiber  in 
Mexico,  I  think  it  is  doubtful  wliether  it  could  be  used  (or  thiH  fjurpoee  profitablj;  in 
this  country  with  our  present  facilities  for  cleaning  liber.  It  ie  a  ratner  BtrikinR 
ornainentfll  plant,  witli  its  large  open  panicle  of  pinkish  or  purplish  flowen,  followed 
by  pear-shaped,  dark-purple  eeed  pods.  1  would  recommend  it  especially  for  plant- 
ing in  dry  Rituations  in  parks  and  in  the  Southern  Statea.  In  the  northern  part  of 
its  ranKe  in  Mexico  it  must  endure  winter  tempeiatUTes  down  to  eero,  and  if  planted 
in  well-drained  noils  and  protected  by  a  mulch  in  winter,  it  will  doubtieas  survive  out 
of  doors  in  the  parks  of  the  Southern  States."     {Detvei/.) 

13806.  PsiDiuM  ouAJAVA  POMiPKRUH.  Ghuiva. 

Grown  under 

ed  in  May,  1905. 

13807.  HiPPEASTRUM  hyb. 

From  Washington,  D.  C.    Numbere<l  May  7,  1906. 
A  Beodling  with  ilouhle  flowers,  produced  by  Mr.  G.  W.  .Oliver  by  croesiDg. 

13808.  OiNNAMOMUM  CAMPHOKA.  Camphor. 

From  Huntina^on,  Fla.  Collected  by  Mr.  W.  0.  Richtmann,  of  Drug  and 
Medicinal  Plant  Investisations,  from  a  tree  on  the  icrounda  of  Dr.  George  £. 
Walker,  April,  1905. 

13809  to  13818. 

Prom  Lagiina,  Cal.  Collected  by  Dr.  B.  T.  Galloway,  in  tlie  vicinity  of  Laguna, 
and  Bent  to  Mr.  G.  W.  Oliver  for  use  in  breedinjt.     Keceived  May  7,  1905. 

13809.  Meiiicaqo  sp.  13811.     Lni-BnEZA  japonica. 

13810.  TatPOLitTM  sp. 

13812.    AvBNA  ep.    '  Oat. 

"ThoiiHaiidB  of  acres  of  this  wild  oat  ate  beinfj  harvested  for  hay.    Good 
thing  for  hyhridiziriK.    Grown  on  mil  with  10  incites  of  nUn.    Cuts  4  to  6 
tons  per  acre."     {diitloicay.) 
18813.     (Undetermined.)  Orua. 

13814.  (Undetermined.)  Qrftas. 

13816.  (Undetermined.)  Orua. 

13815.  >k:H[Nocv8Tiw  up.  13818.     Buiomebia  aurea. 

(No.  1.) 

13817.  EcHiN-DcvKTw  sp. 


(Ko.2.) 
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13819  to  13851.     DiospTKOS  kaki.  Japansse  peiBinunon. 

A  collection  of  jiknte  of  named  varieties  secured  for  the  use  of  Mr.  G.  W.  Oliver 
in  breeding  work.     Keceived  in  January,  1905. 
18819  to  18830. 
Beceived  thru  the  P.  J.  Berckmans  Company,  Angusia,  Ga. 

13810.     Manigata.  18830.     Miyetan. 

18821  to  138SB. 
Received  thru  the  Fancher  Creek  Nureeriee,  Fresno,  Oal. 

13831.     Dai-daimam.  13824.     Thiro  noko. 

13833.     GonhiffaH.  13826.     Yemon. 

13838.  Haehiya. 
18828  to  13884. 

B^reived  thru  Mr.  G.  L.  Taber,  G)en  St.  Mary,  Fla. 

13836.     CoOata.  13831.      Triumph. 

13827.  Otamt.  18833.     Tauru. 

13828.  Taber't  No.  SS.  18883.      Yeddo  ichi. 

13829.  Taber't  So.  189.  13884.     Zengi. 
18830.     Tarn  muAi. 

1S88B  to  138S1. 
Received  thra  the  Yokohama  Nnrsery  Company,  Yokohama,  Japan. 
1383B.     Dai-d-ii  marv.  13844.     Miuhiraza. 

18838.     DaitxuTumoko.  13846.     Mizigaki. 

13887.     Giboeki.  18846.     Shajtumt. 

13836.     QtMko.  13847.    Shihiiynaou. 

13839.  Haehiya.  13848.     Tane  ua»hi. 

13840.  Koiuru.  13849.  Zenji  mam. 
18841.  Khto  hima.  '  13860.  (Unnamed.) 
18843.  ifamegaki.  13861.  ( Unnamed.) 
13843.     MinozuTU. 

13852.  Cephalakia  tatabica. 

From  Xew  York,  K.  Y.     Received  thru  J.  M.  Thorbum  A  Co.,  May  5,  1905. 

13853.  Trifolium  repen».  Wliita  clover. 

From  Paris.  France.     Received  thru  Vilmorin-Andrieux  4  Co.,  May  6,  1905. 
White  Lodino.     "This  ia  a  giant  torfti  of  white  clover  from  the  Po  Valley,  truly 
perennial,  hardy,  tall  (2  feet),  recovering  more  quickly  than  other  dovt-ra  alter  cat- 
ting.    Not  adapted  to  Iwht,  sandy,  or  poor  eoil,  but  gives  3  to  4  cuttings;  4  to  .^  tons 
of  hay  on  rich  soil,"     {Vximorin-Andrienx  d-  Co.) 

13854  to  13856.    Triticum  durum.  Macaroni  'wheat. 

From  North  Platte,  Nebr.    Heceived  April  29,  1905. 
Macaroni  wheate  grown  by  the  Nebraska  Experiment  Station  from  imported  seed. 
13864.     Yellow  Ghanwt-ta.  18866.     Velvet  Don. 

18866.     Btadt  Don. 

13857  and  13858.     Medicago  sativa.  Alfidfa. 

From  PariB,  France.     Rewived  thru  Vilmorin-Andrieux  &  Co.,  May  H,  190S. 
13867..   From  Simbirek,  Russia.  13868.     From  Kharkof,  Russia. 
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13859.     Allium  okpa.  Onion. 

From  Paria,  Fraace.     PreseiifcHi   by  VJImorin-Andrieux  &  Co.     Received  May 


13860.    Stipa  tesacissima. 


13861.    Nbphelium  hutabile.  Kapoelasan. 

From  Buitenzoiv,  Java.     Presented  by  Doctor  Treub,     Received  May  12,  1005. 

Clitokia  tkhnatea  (f)  Bnttexfly  pea. 

I  from  Bee<l  presented  by  the  Governor.     Plants  num- 


13863.    Clematis  daviihana. 


Hydrastis  canadensis.  Ooldeu-BoaL 

From  Mantua,  Ohio.  Received  thni  Mr.  A.  W.  Ruesel,  at  the  requeM  of  Mr. 
W.  W,  Stookberfter,  May  15,  1905.  Seed  for  UBe  in  connecUon  with  experi- 
ments being  carried  on  by  Dr.  R.  H.  True. 

13865  to  13924. 

From  Pretoria,  Soulli  Africa.     Presented  by  Mr.  (i.  Baylis,  Diviaion  of  Botany, 

Transvaal  Department  of  Agricultiir"  •'""  n—'   iv    t    a>.:n i>.„.„t — i 

May  1,  1905. 
A  collection  of  native  grass  seeda  g 
Mr.  Baylia's): 


1386B.     (Natal 


edtop. 


13866.  (Native     i 

(240jO5.) 

13867.  ENA<3RoeT 

(241/05.) 

13868.  ERAtmosT 

(24-i/05.) 


13871. 

LAS.     (245/05.) 

13872.     (Native      grai 
(247,(05.) 

1887S.     ANnROPDGOH 
(248/05.) 

1S874.      (Native      ; 
(249;05.) 


thru  Prof.  W,  J.  Spillman.     Heceived 

follows  (the  numbers  in  parentheoee  are 

1387fi.     Ebacroisti«     bd. 
(250/05.) 

13876.  Ekaiirortjh      8p. 

(251/05.) 

13877.  A«Ro«ri8Bp.     (252/05.) 

13878.  Capbioi-a  dactylon 

(253/05. ) 

13879.  AaisTiDA  sp.     (254^.) 

13880.  Akdropooon    ap. 

(255,(05.) 

13881.  ELIOMt'RC'H    ARGBHTB.Il-H. 

(256, -05.) 
1388S.     AxDROPoaoH    bd. 

(257^5.) 
18883. 


05.) 


13884.     *:raow: 


18886.     K  n  a 


(26U/05.) 

DK!,iz...,Coog[e 
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to  13924— Continued. 


1S886. 

Altt'NPINBLLA    BtKUONII 

1S0O6. 

Eraorobtis     Bp. 

(261/05.) 

(296/06.) 

13887. 

Chabtochloa      Bp. 

18907. 

{Native     grass.) 

(26iiQo.) 

(296/05.) 

1S888. 

{Native     grasB.) 

13908. 

(Native     graes.) 

(263/0&.) 

{297/05.) 

18880. 

Andropooon     etK-OMrs. 

13909. 

(Native     graea.) 

(284/05.) 

(298/05.) 

18890. 

(Native     graBB.) 

1S910. 

Chabtochloa  aurea. 

(265/05.) 

(299/05.) 

18891. 

(Native     grSBB.) 

18911. 

Chabtochloa  ep. 

(277/05.) 

(300/05,) 

13892. 

ARISTIDABp.      (278/05.) 

18013. 

ChAETOCRLOA    NiaRIROB- 

18898. 

TrICHOLABIA     RDKB4 

tbb(7)     (301/06.) 

(279/06.) 

13918. 

18894. 

PaNICIM     COIONUH. 

*(302/05'!) '"*""    ■■ 

{281/05.) 

13014. 

Cbabtociilim    fennisb- 

18896. 

ChLORIS      VIRHATA. 

«(?)     (.W3/05.) 

(282/05.) 

13916. 

(Native      graaa.) 

18896. 

EBAoaoBTie     flp. 

(.W5/05.) 

(286/05.) 

13916. 

(Native      grasa.) 

1S897. 

Ebaqbostis     sp. 

(306/05.) 

(286/05.) 

13017. 

(Native     graaa.) 

18898. 

(Native     graBa.) 

{307/05.) 

(287/05.) 

18018. 

(Native     graea.  ) 

13899. 

AmniDA  sp.     [288/<».) 

(308/W.) 

laeoo. 

Eraorobtih      Bp, 

13910. 

Chaetochloa  Bp. 

(289/05.) 

(309/05.) 

13901. 

ChLOSIB     VIBnATA. 

18920. 

(Native     grasa.l 

(200/05.) 

(.110/05.) 

13903. 

(Native     grasB.) 

18921. 

KRAIiROSTlS     MAJOR     MB- 

(291/06.) 

c.a^achva,    {311/05.) 

13903. 

{Native     graBB.) 

isoas. 

Pahiculum    bdlcatum 

(292/05.) 

{312/05.) 

18904. 

EbaOROBTIS       Bp. 

13033. 

(Native     graaa.) 

(293/06.) 

{313/05.) 

13906. 

(Native     grasB.) 

13024. 

(Native     graaa.) 

(294/05.) 

{315/05.) 

»25  to  13946.     Clematis  spp. 

Clematis. 

From  PhiladelphiB,  Pa.     Re<«ive.I  thn 
m05. 

Henry -A.  I)r 

eer,  Incorporaled,  May  6, 

189SB. 

Clematis  FLAMMfLA  (Ku'in 

maryin-iUi). 

18928.  Clrhatih  indivisa. 
13027-  'Clematis  coccinba. 
18028  to  13946.    Clbmatih  epp 

18928.  Andergon  Henri/i. 

18929.  Botkoop  Setdling. 
18980.     f^ry  Queen. 
18081.     DaeheM  of    Ediii- 


13033.     fiipiy  Ifufv. 

13033.  Jactmani. 

13034.  Jtirh)ia>n  Su)HTlfi. 
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13925  to  X3946— Continued. 
18938  to  13945— Contimied. 


18936.     .If.  KoHer. 

18941. 

I7ie  Gfm. 

18837.     MiHf.  Baron   Vtil- 

13943. 

Ike  Prmden'.. 

tard. 
18988.    Mme.  V<i>i  HouUe. 
18839.     Mia  Batetnnn. 
13940.     Stortdiihi. 

18943. 
13944. 
13945. 

CounttuoJOfuioir 
Dudias  of  Albany. 
Diid^  of  York. 

II. 

13947  to  13949.     Phalaris  canahiensis.  Canary  gnwB. 

From  Monte,  Granii  Canary.     Prisented  by  Mr.  Alaricoa  Delmard,  Hotel  Santa 

BrJKiida.  Received  April  24,  1905. 
"Phalaris  canariejaif,  03  a  matter  of  tact,  is  hardly  grown  in  the  islands  and  mostly 
comefl  from  the  Provini-e  of  Alicante,  in  Spain.  But  one  person  growa  it  here,  and 
1  will  forward  you  a  packet  of  the  §eed.  Again  I  regret  that  I  can  only  discover  one 
variety  as  Rrown  here.  It  may  have  been  ^rown  as  a  crop  for  the  Bale  of  eeeii  in 
former  times  in  these  islands,  but  certainly  is  so  nn  luneer.  The  seed  I  now  have 
comes  from  Morocwi  and  Buenos  Aires,  and  alw*  from  Seville;  that  from  the  fonner 
two  places  costs  02  pesetas  tor  100  kilos,  and  from  Seville  65  pesetaB."     {Delmard.) 

18947.    Grown  in  Buenos  Aires.  13949.     Grown  in  Monte. 

13948.    Grown  in  Morocco. 

13950  and  13951.  Phalabi8  spp. 

From  San  Giovanni  a  Tednccio,  Italy.     Itoceived  thm  Dammann  d  Co.,  April 
2-5,  1905. 

139B0.     Phalaris  l-anabibnsib.  Caaary  grass. 

139B1.     Phalaris  A  BUN  DIN  ACKA.  Seed  canary  gra«8. 

13952  to  13966.     Beta  vulgaris.  Sugar  beet. 

Sugar-beet  seeds  planted  at  Fairfielil,  Wash.,  in  the  sprii^  of  1905,  by  Mr.  Joseph 
F.  Reed,  assistant  in  sugar-beet  experiments,  from  selected  roots. 

13955.  KUinwamUben;  tested  23  per  cent  sugar. 

Seed  raised 

13903.     Kleinivimtkben;  te«t«d  23  per  cent  st^ar. 

Roots  selected  from  No.  12646  (Lehlseed)  in  1903.    Seed  raised  in  Itl04. 
13964.     Kiemmtmlfben;  tested  22  per  («nt. 

Roots  selected  from  Mr.  E.  41.  Morriwn's  general  stock  in  1903. 

13956.  Klriiiiratnlelieii;  tested  21  jier  c«nt. 
RootH  »electeil  from  Mr.  E.  H.  Morrison's  general  stock  in  1903. 

13956.     Ktfinifittzlflien;  tested  20  per  cent. 

Roots  selected  from  .Mr.  £.  H.  Morrison's  general  stock  in  1903. 
18967.     KMiiii-anzMitii;  tested  19  per  cent. 

Roots  nelected  from  Mr.  £.  H.  Morrison's  general  stock  in  1903. 
13968.     A'WiJtMiJu/cbfii;  tested  19  per  cent. 

Roots  selecte<l  from  No.  12K4S  (Lehl  seed)  in  1903. 
18959.     KlenDiamlebni;  tested  18  per  cent. 

Roots  selected  from  Mr.  E.  H.  Morrison's  general  slock  in  1903. 
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13952  to  13966— Continued. 

13960.  KleinviaTizleben;  tested  IS  per  cent 
Boots  selected  From  No.  12849  (Morrison  seed),  1903. 

13961.  Kleintmnzleben;  tested  18  per  cent. 
Boots  selected  from  Ko.  1284Q  (Lehiseed)  in  1903. 

13963.  Kleimcanilebm;  tested  17  percent. 
Roots  selected  from  Mr.  £.  H.  Morrison's  general  etiick  in  1903. 

18668.     KleinwandelitJi;  tested  16  per  cent. 
Boots  selected  from  Mr.  E.  H.  Morrison's  general  stock  in  1903. 

13964.  Dii^  Elite  KleinwamUbm;  tested  16  per  cent 
Boots  selected  from  IHp/ie  KUiriwamteben,  1903. 

13966.     KleinwansUben;  tested  15  percent 

Boots  selected  from  Mr.  E.  II.  Morrison's  general  stock  in  1903. 
13966.     KtanvMialeben;  tested  15  per  cent. 

RooU  selected  from  Mr.  E.  H.  Morrison'sgeneral  stock  in  1903.     Theootside 

,    .  ..  ...    ..,....,      jj^j,^  no    '-■-        —    -       -  ■■ 

ebeet 


d  stalks  were  cut  out,  allowii^nmre  nourishment  to  the  stalks  produced 


13967.    Carissa  arduina.  Amatongnlo. 


"A  handsome  ftpocynaceons  shrub  which  may  make  an  ornamental  hedge  plant 
in  your  Southern  States.  The  glittering  green  of  the  foliage  and  the  curious  rectan- 
gular mode  of  brauching  catch  the  eye,  but,  like  some  other  African  Sepiariae,  it 
requires  the  severest  discipline  with  the  shears,  and,  1  must  say,  sulimita  to  it  well. 

"Even  the  Apple-of-the-Kei,  now  spread  over  the  Haniier  world,  is  not  more  des- 
tined to  the  steel  than  is  this  Uarii'sa.  The  flowers  are  borne  in  small  umbels,  bril- 
liantly white,  scented,  and  succeeded  by  lots  of  scarlet  ovoid  fruits,  the  beloved 
'num-nums'  of  natives  and  kids  generally.  I  hope  you  will  push  it  into  notice 
among  amateurs.  They  can  make  cones  or  pyramids  of  it,  if  they  like,  in  the  antique 
topiary  fashion."     { MacOwan. ) 

13968  to  13975. 

From  Pretoria,  Transvaal,  South  Africa.  Presented  by  Prof.  J.  Burtt  Davy, 
government  agrostologiat  and  botanist,  Transvaal  Department  of  Agricnlture. 
Beceii-ed  May  15,  1905. 

"Small  samples  of  local  varieties  of  wheat,  oats,  Nepaul  barley,  and  maize.  For 
your  guidance  in  their  dit^posal  I  may  say  that  this  is  a  r^on  of  hot  da^s  and  <-ool 
nifthts  (Iroety  in  winter),  with  summer  rains,  and  a  lun^,  cool,  rainlees  wmter.  The 
rainfall  runs  from  20  to  30  inches,  but  is  discounted  by  six  or  seven  monthx  of 
practical  drought."     [IMi'<y. ) 

18968.     AvENA  sp.  Oat. 

Boer.     (383/05. ) 
18869-     HoRDBUM  sp.  Barley. 

Tibrt.     (217/05.) 
18970.     Zea  mays.  Com, 

Egyptian.     (990/04. ) 
13971.     Zea  iiavs.  Com. 

North  Amerimn.     (992,.D4.) 
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13968  to  13975— Continued. 

13972.  ZiiA  MAVs. 

Wliite  Bolman  3feal.!f.     (BM/M.) 

13973.  Tkiticlm  vuujarb. 

KUIn  Koren.     (284/05.) 

13974.  TulTILt'M    VlLf AHB. 

Tibet.     (216/05.) 

13976.      TrCTICUM    VCLOAttB. 

WolKoom.     (498/04.) 


13976  to  13985.     Bei 


sp. 


Oom. 
Wheat. 
Wheat. 
Wheat. 

Barbeny. 


13076.  BBRdEKIH  H 

13977.  Berber]  H 

13978.  Hbrberis 

13979.  Bbrberib  v 

13980.  Berberis  v 

13981.  burrerib 


13082.  BliRBERIB 

13983.  BBRBERtH   V 

13984.  Bbruerih  vhi 
13986.  Berberis  vui 


13986  to  13988. 

From  BtiiUmz'.'ri!,  Java.     Received  thru  Doctor  Treub,  May  20,  1906. 

13086.  La.sslusi  domiestilum.  I}oekoe. 

13087.  (tahtinia  iiAM;oirrANA.  Hu^oateen. 

13088.  Nepiieliuh  hutabile.  SapoeUsan. 

13989  to  13992. 

From  New  York,  N.  Y.    Reieivwl  timi  J.  M.  Thorburn  A  Co.,  May  12.  1905. 
13989.     Deuvkari-m  (^rosarium.  Sulla. 

13900.  Ormthoitx  HATivi'H.  S«rradella. 

13901.  ON-oKRYCiim  oNORSvcHis.  Sainfoin. 

13002.  Pisi'M  AKvii:.N-SE.  Canada  field  pea. 

13993  to  13998. 

From  WeKtbury  J*tjitiori,  Nn 
.■km,  .May  2-i,  IWd. 
OniainentHl  plants  a.i  foliowe: 

13003.  .Acer  (-arpimpi 

13094.       a>RN-(»  MACROI- 
13090.       CORNUK  MA<'ROF 


1  County,  N.  Y.    Reci-ivwl  thru  i^aai:  Hirks  4 


13906.  Vin 

13007.  gi-i 

13008.  l«Ti 


Mrdicago  sativa.  A1A1£b. 

From  Og.it-11,  I'tah.     Heceivcii  thru  Mr.  P.  A.  Nelwker,  May  23,  1906. 
Tiirkri^an  alfnltn.  jtrown  on  iinirrijniteil  land  from  iiuporteii  Becci  (probablyS.  P.  I. 
No.  iwi )  (urniwtied  Mr.  Nebeker  in  1900. 
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14000  to  14005.    Glauiolus  spp.  O-ladiolua. 

From  New  York,  N,  Y.     Received  from  Mr.  W.  Van  Fleet,  April  5,  1905. 

14000.  GLAOioLtHCHUBSTUB.  14003.     Glaliiolus 

14001.  GumoLuH  purpukbo-  14004.     Gladiolus 

*     *    "'  14000.    Gladiolus 

14002.  GLADioLim    dracoce- 

14006  to  14072.     Gudiolcs  spp.  Oladiolna. 

Ffwrn  Floral  Park,  N.  Y.     Iteceived  thru  Mr.  John  Lewie  Childs,  April  8,  1905. 
14006  to  14034.    Gladiolub  14063  to  14072.    Gladiolus 

CHILBSn. 

1408B  to  14061.     Gladiolus 


14073  to  14087.    Giadiolus  spp.  O-ladiolns. 

From  Berlin,  N.  Y.    Iteceived  thru  Mr.  Arthnr  Cowee,  April  12,  1905. 

14088  to  14155.     Gladiolus  spp.  Gladiolas. 

From  Nancy.  Frant*.     Received  thru  V.  Lemoine  &  Son,  May  4,  1905. 

14156  to  14259.     Gladiolus  spp.  Qladiolus. 

From  Paris,  France.    Received  thru  Vilmorin-Andrieux  A  Co.,  May  10,  1905. 
14260  to  14267.     Gladiolus  spp.  Gladiolus. 

From  Erfurt,  Germany.    Received  thru  Haage  &  Schmidt,  May  10,  1905. 

14268  to  14412.    Gladiolus  spp.  Gladiolas. 


14413  to  14418. 

From  Sultepec,  Mei 
12,  1905. 
A  small  collection  of  unidentified  planta. 

14419.    TuLiPA  sp.  Tnlip. 

From  Dedham,  Mass.     Received  thru  Mr.  A.  W.  Choever,  August  25,  1905. 
14420  and  14421.     Xicotiana  tabacum.  Tobacco. 

From  Sao  Paulo,  Brazil.     Presented  by  Dr.   H.   M.   L^ne,  Mackenzie  C'oll^«. 
Received  May  25,  IHCi. 

14430.  Famo  Creoto.    Seed  from  near  Cotia,  State  of  Sao  Paulo,  Brazil. 

14431.  Seed  from  Piraesununga,  State  of  Sao  Paulo,  Brazil. 

14422  to  14431. 


14483.     Baubolfia  sancwl^censis. 
Native  name  Hm.     A  small,  milky  tree. 
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14422  to  14431— Continued. 

14423.        GjIEIKOnENDKON 


Native  iiami'  Olnpa.  A  tree  .W  to  50  feet  high.  The  nativee  prepare  a  bine 
<lye  fri>iii  the  lurk  and  Iravee. 

14424.       Ma«.V    BANDWICBNBIN. 

Native  name  lAima.     GrowH  to  u  height  of  from  20  to  40  feel. 
14436.     Caehalpisla  kauaienbis. 

Native  tianie  UliiuM.    A  low  shrub  3  to  4  fee 

14426.  EkYTFIRINA    HONOSI-liRMA. 

Nati^'e  name  WUiu-iti.  An  ornamental  tree  20  to  25  feet  hi^h,  with  short, 
tliii-k  trunk  and  epreadin^  crown.  The  tree  loees  its  leaves  in  lat«  summer, 
and  in  the  spring;  tiefore  t)ie  new  leaves  are  out  scarlet  flowets  appeur.  Ibe 
wood  is  raft  and  corklikp. 

14427.  Dhaiaena  aitrka. 
Native  nami'  HnUtpepe.     A  Klabrous  tree  20  to  26  feet  high,  from  the  wood 

of  H-hich  the  nativei'  use<l  to  curve  their  idols. 

144S8.        MVBMINB    L.\SXERT1ANA. 

e  20  to  SO  t.tit  hijrh.    The  natives  used  to  extrai't 

14420       \li*iiiton'ja  pi>\i>krosa 

Nalive  name  Knuinki.  A  tall  tree,  often  attaining  50  to  83  feet  The  wood 
iM  rcTiiarkable  Fur  clO!=e  firain,  hardness,  and  heavy  weight,  on  which  account 
the  nativee  preferred  it  for  making  spears,  mallets  for  beating  kapa,  fmd  other 
tooiii;  lums  blavk  with  age, 

14430.  Doi>onai;a  viwosa. 

Native  name  Aniii.  "• 

14431.  MVOPORITM    !.AST>WlCENaiS. 

"Native name  Naeo.  EnKlit^hname  'haetartl  t^ndaiwood.'  Tree 20 to 30 feet 
high.  The  wiKxi  of  thisi  t«w,  most  so  the  roots,  liecomes  fragrant  on  dry-» 
ing,  with  an  odor  resembling  that  of  sandalwood,  whence  its  Kngli^h  name. 
.4tter  the  exhaustion  of  the  true  sandalwood  it  was  exported  for  some  time  to 
China  acu  aiilintitufe."     {HiUebrand.) 

14432.  Grrbf.ra  .tamksom.  Barb«rton  daisy. 

From  Iy>urenc,'o  Mariinex,  Kast  Africa.  Presented  by  Mr.  A.  E.  Graham- 
Lawrence,  thru  Hon.  W.  Stanley  Holhe,  United  Slates  consul.  Received  July 
14,  1905. 

14433.  (Undetermined.)  "Lemoncito." 

From  Manila,  P.  I.  Receiveti  thru  Capl.  (ieorge  P.  Ahern,  chief  of  the  Buresa 
of  Forestry,  Manila  Bureau  of  Agriculture,  July  17,  1W.5. 
"This  ia  a  small  plant,  the  height  of  which  does  not  exceed  one  and  one-half  of 
that  of  a  man,  and  is  known  only  by  the  name  of  'lemoncito.'  It  usually  has  about 
tive  very  leafy  brani'hes.  Ita  trunk  is  nearly  20  centimetej'S  in  diameter,  of  a  liglit- 
vellow  color,  with  blaokiNh  »|iota  hanlly  perceptible,  and  of  a  fine  fibrous  texture. 
It  is  not  very  well  known  by  the  common  i>eiiple.  IIh  branches  are  slender  and 
proihico  leaves  in  grou|w  of  three,  the  middle  one  being  the  largest;  in  the  growth  of 
the  leaves  are  found  thorns  come  what  pronounced;  tbegrou|)Sof  leaves  are  arranged 
in  altentating  order  on  either  inde  of  tne  branch  up  to  the  end.  Its  trunk  has  no 
odor,  but  its  fruit  has  an  agreeable  odor  poniewbat  like  maraschino.  They  appear 
between  the  groups  of  leaves  at  the  time  of  oiiening  of  the  calyx  of  ft  flower  from 
which  they  come,  and  are  sometimes  found  in  clusternand  w.metinies  single.  In  the 
month  of  May  this  plant  produces  fruit  in  abundance  and  they  ripen  in  a  few  days. 
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They  have  an  oval  form  with  a  pronouDced  flery  color,  are  aromatic  an<l  edible  with 
a  eomewhat  i»erid  yet  swuf t  taste. 

"Commonly  people  who  have  lemoncito  trees  make  Binip  from  the  ripened  fruit 
and  also  preserve  them."     {Ahem.) 

14434  to  14463. 

From  Mexico.    Secured  hy  Prof.  P.  H.  Rolfs,  in  charge  of  the  Sabtropical  Labo- 
ratory, Miami,  Fla.,  while  traveling  in  Mexico  am  agricultural  explorer  of  the 
Office  ot  .Seed  aiif!  Plant  Introiluction  in  April,  May,  and  June,  lt*05. 
14434.    Pitusi-H  ap.  "Coruella." 

"  A  form  of  native  Prunue,  resembling  the  peach  in  color,  about  the  size  of 
a  Janison  plum.  Secured  at  Jalaim,  Mexico,  This  phim  growH  in  that  neigh- 
borhood; consequently  it  is  poa'ihle  that  aeedlingB  from  it  will  be  able  to  main- 
tain themselves  in  extreme  Boulhern  Florida  and  Porto  Rico.  {Lab.  No. 
289.}"     (Hol/t.) 

14436.     Febsba  cBATidsiMA.  Avocado. 

"A  small  ([uantitv  of  bud  wooil  secured  from  a  tree  that  blooma  in  January 
and  ripens  fruit  in  May.  The  sjwcial  value  of  this  particular  trie  lies  in  the 
fact  that  it  ripens  in  so  short  a  time  after  blooming.  The  fruit,  altlio  delicious 
and  otherwir^  good,  is  too  email  to  prove  of  value  on  the  market.  Ite  special 
value,  however,  lies  in  the  fact  that  when  it  comes  into  1>earing  it  can  be  used 
for  hybridizing  with  the  early  forms  that  do  have  marketable  fruit,  and  con- 
sequently the  introduction  is  very  deeirable.     (Lab.  No.  21)5.)"     (iiof/*.) 

14436.     CucuRBtTA  Bp.  Sqoaoh. 

"This  is  a  peculiar  native  (?)  squash  that  is  grown  lo  some  eitent  tor  the 
market,  and  it  is  |>o«sible  that  it  would  he  of  use  in  the  Southern  (States  for  a 
summer  vetfetable  on  account  of  its  extremely  hard  outer  skin.  (i^b.  No, 
296.)"     [Rul/f.) 

14487.    Cagsalpin'ia  sp. 

"This  is  a  flowering  sbrub  found  at  Papantia,  State  ol  Vera  Cmz,  It  resem- 
bles to  some  extent  a  plant  already  grown  in  Florida  and  known  as  the  duarf 
Poinciana  ICoainlpina  jivlcherriiiia).  It  differs  from  this,  however,  in  prodn- 
cii^  a  mucn  greater  abundance  of  flowers  and  growing  about  twice  the  height. 
It  is  a  distinct  species  from  that  mentioned.     (Lab.  No.  297.)"     {Rol/i.} 

14438.     Ficus  sp. 

"A  number  of  rii>e  fruits  of  this  tree  were  secured  from  the  public  ^rden  at 
Papantia.  The  fruits  are  about  the  size  of  black  walnuts,  and  are  inedible, 
tho  not  of  unpleasant  Havor;  but  the  tree  is  very  decorative.  In  general  char- 
acter of  the  tree  and  look  of  the  leaves,  this  species  would  classifv  near  FicuK 
eariea.     (Lab.  No.  298.)"    {Rolfi.) 

14489.     HiBisrrs  sp. 

W    I 

14440.  Vanilla  sp.  "Pompon." 
"This  species  is  a  very  strong-growing  vanilla.    Produces  the  largest  pods 

and  in  considerable  quantity.    Secured  near  I'apantla,  Vera  Cruz.     iutb. 
No.  308.)"     {Rolfi^.) 

14441.  Vanilla  planifolia  (T).  Vaoilla. 
"This  number  appears  lo  be  the  true  V.  plauifolia,  but  could  not  be  identi- 
fied.   It,  however,  is  one  of  the  vanilla-producing  apecies.     (Lab.  No.  309. ) " 
{Rolfi.) 

14442.  Vanilla  planifolia.  Vanilla. 
"This  was  secured  from  a  vanillary  some  10  or  12  miles  from  Papantia.     It 
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14434  to  14463— Continued. 

14443.  Vanilla  sp. 
"The  exact  Btatim  of  this  number  c 

fruit  flhall  have  been  studieil.     It  in, 
311.)"     (fioift.) 

14444.  Vanilla  ep. 
"This  ia  rather  a  weak-growing  eperit^  of  the  va 

toll)  that  it  producer  beans  of  unusual  strength. 
Tehoantepec.     (l^b.  No.  312.)"     {Jtolft.) 
1444K.     Vanilla  ep. 

"This  is  a  very  narrow-leaved  specie.     It  is  ni 
said  to  be  of  eon^iderable  value.    Secured  c 
(Ub.  No.  313.)"     IRolft.) 

14446.  Vamlla  sp.  Vanilla. 
"Quite  similar  to  313  and  may  prove  to  be  the  same  species,  but  in  the  field 

it  showed  considerable  difference,  due  to  Uie  place  where  it  wm«  growing. 
Secured  on  the  lathmuB  of  Tehuantepec.     (I^ah,  No.  314.)"     {R(/1/b.) 

14447.  Bambuha  vulgaris  (?).  Bamboo. 


14448.  Mangipbra  indica.  JSiaigo. 
"See<l  of  what  is  commonly  called  Manila  mango.     This  is   probably  the 

eame  maniio  that  is  called  the  I'liilii/piiie  mango  in  Cuba.  Very  little  fiber. 
Fruit  very  long,  about  5  intheu,  sometimes  longer  than  this,  about  3  inches 
broad  at  ils  broadest,  about  1^  to  3  inches  thick.  Delicious  flavor,  free  from 
turpentine,  and  the  bent  varieties  can  be  eaten  with  a  spoon,  it  being  poesible 
to  cut  the  fiber  with  an  ordinary  teaspoon.     (Lab.  No.  317.)"     (ftu(/».) 

14449.  Carica'  papava.  Fapav. 

'  the  peed. 

14460.     Caotilla  elahtic-a,  Bubber. 

(Lab.  No.  319.) 
14401.     Lycopkrwicu.m  ehculentum.  Tomato. 

"A  small  tomato,  which  is  said  t 
occurs  very  commonlv,  eB])ecially  or 
No.  320.)"     {Roljt.) 

1446S.     Ananas  sativis.  Pineapple. 

"  Known  as  the  Guatemula  Spitulan  White.  This  variety  has  a  number  of 
points  that  would  coiiimend  it  for  our  ur=e— spine lef«,  rijiens  early,  is  delicioui^, 
and  apparently  a  good  shipper.     (Lab.  No,  323.)"     (Roljt.) 

14403.    CicER  ARiBTiKUH.  Cluck-pea. 

"This  is  a  l^nme  which  in  aome  respect)*  resembles  the  English  jiea,  and  is 

used  very  largely  in  preparing  soups  and  dishes  of  that  kind.    It  is  not  g — 

erally  use'  '     '■"' '"      ^  -■■'=■-<--■< ^ j n  'L..  i. ;_i — 

ket  would 
{Rdf,.) 

14454.     Casimikoa  edilis,  WUte  aapota. 

(Lab.  No.  328.) 

1446B.  "Haba." 

"A  legume  to  be  found  on  most  of  the  markets.  (Lab.  No.  329.)"    (ifo(ft.) 


DECEMBEB,  1903,  TO  DECEMBEB,  1905.  167 

14434  to  14463— Ckmtinued. 

14496.     Prunuh  ep.  "Oemellft." 

"Thisapecies  iseaid  to  be  a  native  of  Mexiroaml  to  grow  very  InxuHantly 
ill  the  ivKione  where  oranges  are  proilueeii.  I(  tt)i»  coulil  be  fcrvwn  in  Florida 
ami  Porto  Rico  it  would  be  a  very  deflirable  acquisition.  (l*b.  No.  S31.)" 
{Rolft.) 

14467.  MfSA  BNHrfE. 

"Seed  secured  in  Mexico  City.     (Ub.  Ko.  X%2.)"     (Rot/i.) 

14468.  Baitrih  major.  F&lm. 


"Com  that  icniwe  along  the  Mhrausof  Tehuantepec.     Itl)aBeome<|ualiti<« 
that  mav  adapt  it  for  growth  in  the  extreme  southern  part  of  the  Unitnl 

Statea.    '(Lab.  No.  334.)"     {Rolft.) 

14460.  ->Hab&." 
"Seed  of  anotlier  bi 

DuirkcLs  in  Cuba.     (L 

14461.  "Bajro." 
"Seed  of  another  legume.     Secured  in  the  Vera  CruE  market.     (L^b.  No. 

337.)"     {Rolfs.) 

14468.     Knvt'M  j.enb.  Lentil. 

"Appear?  to  lie  a  lentil,  ae  arown  in  Europe.     Secured  in  the  Vera  ('ruz 
market,     (ijib.  No.  338.)"     (Rolfs.) 
14463. 

"Seed  o(  the  tre.-  referreil  to  under  'No.  295.'     (Lab.  Ko.  33e.)"     {Rolfs.) 

14464.  CiNNAMCMi'M  CAMPHORA.  Camphor. 
This  number  (144<t4)  uaH  aHBigne<l  to  camphor  plants  distributed  by  Mr.  H.  M. 

Barnes,  superintoniient  of  gardens  and  groundf,  hi  order  to  keep  a  record  of  tlie 
diatri  billion. 

The  seeds  from  which  the  plante  were  grown  came  frotii  various  sources. 

14465.  Zea  HAV8.  CJozn. 

From  Houston,  Tex.     Received  thru  Dr.  8.  A.  Koapp,  July  14,  1905. 

Lagv,na.  Secured  bv  Doctor  Knapp  from  Mexico.  "This  iwanew  variety.  Was 
grown  in  Texas.  In  tne  latitude  o(  north  Texas  this  could  be  planted  ae  late  as  the 
flrrt  of  August. ' '     ( Knapp. ) 

14466.  Trifouuh  incarnatum.  Crimson  clover. 

From  Richmond,  Va.     Received  thru  T.  W.  Wooil  A  Son,  July  20,  1905. 
Late. 

14467.  ViciA  VILL08A.  Hairy  vetch. 

From  Richmond,  Va.    Received  thru  T.  W.  Wood  A  Son,  July  20,  190.5. 

14468.  ViciA  FABA.  Horse  beau. 

From  Montreal,  Canada.     Received  thru  William  Ewing  &.  Co.,  July  20,  1905. 

14469.  GosSYPiDM  sp.  Cotton. 

(7),  225  Dearborn  street 
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14470.  Eragrobtib  abybsinica.  Teflt 

Received  tlira  Dammonii 

14471.  Xanthosoha  aAuiTTiPOLtUM.  Tantia. 
From  Mayaguez,  P.  K.     Received  from  Ihe  Agricultural  Experiment  Statioa, 

July  24,  190S. 

"This  variety  is  in  many  refipects  tlie  be.xt  of  atl  the  yaulia-4  cultivated  in  tropical 
America.  It  yiejds  3  to  5  pounds  t<i  the  iiill,  and  can  be  grnwti  on  a  gr«at  variety  of 
wile.     It  re<|uires  ftbont  ten  months  to  mature. 

"This  vanetv  is  linown  aa  'RoUiza '  in  Porio  Rico.  It  ia  alao  tn«wn  in  Trinidacl, 
Venezuela,  an^  BaliKi:-,  British  Honduras.  The  fretth  roota  contain  20  per  cent  to 
28  Iter  cent  of  starch,  with  very  little  flber.  'No,  1,'  of  P.  R.  Eip.  Station." 
{BarreU.) 

14472  and  14473. 

From  Manila,  P.  I.     Received  thm  Capl.  George  P.  .Ahem,  chief  of  Ihe  Buresn 
of  Forestry,  July  24,  1B05. 
1447S.    Orania  PHiLipp[iiii:NHj8.  Paint. 

"A  palm  indigenous  to  the  Philippin«^  Islandx,"     [Ahem  ) 
14478.     Pakdanus  l 


"A  plant  ind^noua  to  the  Philippine  Islands,  fonnd  at  elevations  up  to  600 
met#rs  above  sea  level.  Apparently  closely  related  Ui  I'aiidaniu  ti/lvetlneBory, 
From  the  island  of  Reunion,  differing  in  its  larger  size,  longer  leaves,  etc 
Described  in  Bulletin  No.  17,  Bureau  ol  Government  I^aboratoriee,  Manila, 
P.  I,,  'New  or  Noteworthv  Philippine  Plants,  II,'  by  Botanist  Elmer  D.  Mer- 
rill."    [Ahem.) 

14474.  ViQNA  SINENSIS.  Cowpea. 
From  Grovetown,  Ga     Received  thru  Mr.  W.  W.  Hamilton,  Jnly  26,  1905. 

14475.  SoLANii-M  c^OMMERSONi.  Aqoatlc  potato. 

From  MontevidiD,  Urugnay.     Received  thru  Dr.  J.  Clyde  Macartney,  July  25, 
1906. 

14476.  Opttntia  ap.  Piickly  pear. 

This  number  (14476)  was  assigned  to  about  500  seclling  cacti  sent  by  Mr.  Luther 
Barbank,  ^anta  Rosa,  Cal.,  to  Dr.  S.  A.  Knapp,  San  Antonio,  Tex.,  for  planting  oq 
the  Government  demonstration  farm, 

14477  to  14479. 


A  collection  of  uniilentiBed  plants. 

14480.  Ipomoea  batatas  (?).  Dahomey  sweet  potato. 

Received  thru  Hon.  Albion  W.  Tourgee,  United  States 

This  plant  "is  a  native  of  Dahomey  and  very  prolilic.  The  leaves  oi  the  plant  can 
be  used  as  a  substitute  for  spinach,  and  the  tubers,  containing  a  higher  percentage  of 
sugar  than  beets,  are  fine  flavored  and  make  exceptionally  good  iwA  for  live  stock." 
(fourget.) 

14481.  LujUM  LONGlFLOBUM  EXIMBTJM.  Easter  lily. 

,  1905.    Selected  bulbs  grown  in 
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14482.     JUNCUS  EFPUSDB. 


14463.     Cypbrus  8p. 

Prom  Kobe.  Japan.    B«ceived  thni  Mr.  A.  G.  Boyer,  at  North  Galveston,  Ten., 
April,  1904^ 

14464  and  14485.    (>apsicum  aknuuh.  Pepper. 


14484.     (Iiik.  1448S.    Large  red  Kneel  coin. 

a  variety  on  sale  here,  and  the  fruits  are  usually 

14486.     ScHOENOcACi^N  OFFICINALE  (?).  "CebadUla." 

From   Saa   Luis   Fotnsi,    Mexiro.     Received   thru   Dr.    EldwanI    E^lmer  from 
Dr.  Gregorio  Borroeta,  July  31,  Ifl05. 
An  insectitide  wash  fur  cnttle  infected  with  ticks  le  eaid  to  be  prepared  from  thene 

Elanta.     Related  to  the  fly-kil)er  (Aminmthium  mv»eaet03rUvm)  and  to  the  green 
ellebore  (  Veniinim).     Iniporteil  for  experiments  in  Cuba. 

14467.    Pbunus  sibirica.  Siberian  apricot. 

From  Jamaica  Plain,  Mam.     Received  thni  the  Arnold  Arboretum,  July  SS,-- 
19(ffi. 
Thie  variety  is  said  to  be  perfectly  hardy  In  Massftchusetta. 

14486.    BiDEMS  HETEBOPHYixA.  "Malpe"  tea. 


"A  great  part  of  the  stuff  sold  aa  'tea'  in  Mexico  ia  the  rolled  leaves  of  this  plant" 

{Ckitoim.) 

14489.     (Undetermined.) 


i  for  'mounttun  fever;'  fruits  a 

14490.       SOLANUM  TDBEROSCM.  PotRt 


14491.    Narcissus  pobttcus  alba  fl.  pi. 


14492.    Panicum  maximum.  Guinea  grass. 

From  Australia.     Received  thru  J.  M.  Thorburn  &  Co.,  New  York,  N.  Y., 
May  25,  1906. 
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14493  to  14497. 

From  PariH,  France.     Received  thrn  Vilmorin-Andrieux  &  Co.,  May  26,  1905. 
Clover  and  alfalfa  Eeetl^: 

Bed  clover. 


Tmi»OLU' 
violet  de  Jiuggii 


14493. 

14494.    Tbifolutm  iniai 

Trefle,  incarmt  de  Ruitie. 
1449B.    Tripoliuu  rbpe: 

TrtJIe,  bUmc  de  Jtueeie. 
14496.     Mkdic-aoii  cativ 

Luzeme  de  Priita  (Siuibil 
14487.     Medioaco  hativ 

Luzerne  de  CharkoH: 

14498.     Persba  indica. 


Otuoboh  clover. 


White  clover. 


Seeds  from  Teuerifle.  "Piviiuivd  fur  the  imr|HH«!  of  growing  ftocks  upon  which 
to  graft  needling  avo<awlo  ( Perren  i/ratmitna )  for  planting  in  localities  which  require 
a  more  hardy  Htock  than  the  latter."     { FtiiTehUd. ) 

14499.    ViQNA  SINENSIS.  Cowpea. 

From  Richmond,  Va.     Received  thni  T.  \V.  Wood  &  Sona.  June  1,  1905. 

Wonderful. 

14500  to  14775.     AN-Ditoi>OQOX  roroiiitm.  Soi^om. 

From  Bombay  Presidency,  In<lia.     Keceived  by  the  Office  of  Oraas  and  Forage 

Plant  Investigations,  A|iril  27,  190.'!,  from  Hon.  .1.  W.  Molllson,  lnsi)ector- 

(ieiieral  of  AgrieullHre  in  India.    Tiirnt-d  over  to  the  Ofiii'eof  Seed  and  Plant 

l[itroduction  and  numbered  in  the  cpring  o(  IWV). 

A  colle<^tion  of  sorghunm  obtained  from  Sural  Farm,  Bombay  Presidency. 


14600. 

Maria  (A). 

14616. 

Gare  Noiik. 

14601. 

A'nr  Juor. 

14617. 

Akada  (B). 

14608. 

Oaria  Yellow. 

14618. 

Akada  (C). 

14503. 
14604. 

EUkhpuri. 
Gare. 

14619. 
14620. 

Gangad. 

Gnria  Dliatia. 

14606. 

Akada. 

14681. 

Akada  (D). 

14606. 

Oaria  Yellow  (A). 

14682. 

G.iralki. 

14607. 

Yetlw^ri 

14523. 

y-.hr,,  Khunda 

14608. 

Kalbondi. 

'14524. 

Bile  J'lar. 

14609. 

DkavU,. 

14525. 

Kondal. 

14610. 

14611. 
146 IS. 
14618. 
14614. 

(Variety     from     Samp- 

gaon.) 
Akada  (A). 
Sadagar. 
Kar  Juar  (A.). 
Patam. 

14626. 
14527. 
146S8. 
14689. 
14680. 
14631. 

Oudkagi. 

Ihikri. 

Juari. 

Dak^hni. 

MeryariB). 

14616. 

NirmalL 

14638. 

KafJuar(B). 

,db,  Google 


DECEMBER,  1903,  TO   DECEMBER,  1905. 


14500  to  14775-Continued. 

14038. 

Akada. 

14676. 

Bani. 

14634. 

Mergari. 

14677. 

Pawana  Nad!, 

14B86. 

MfldanL 

14678. 

Baidra  (A). 

14636. 

Fulgar  (A). 

14679. 

Lai  Gunja. 

I4S37. 

Nadial. 

14680. 

Pala»i  Ju-ir. 

14SS8. 

Jowala. 

14681. 

Molichur. 

146Sd. 

Akada  (E). 

1468S. 

ShoUtpwL 

14B40. 

Adola. 

14683. 

Nadml 

14641. 

BOeJuariA). 

14684. 

Juari. 

14642. 

Akado  Khandnh. 

14686. 

14643. 

Oaria  or  Dkavia. 

14686. 

Giuneri. 

14644. 

Kmdi. 

14687. 

Dukri. 

14646. 

Bali. 

14588. 

Dnrga. 

14646. 

Oid-didgemptt. 

14689. 

Bana  ofJalaim. 

14647. 

Ptdgar  Karajgi. 

14690. 

Bhnnna  of  Jhanti, 

14648. 

Mumlnigal. 

14591. 

Lnt. 

14649. 

(Sampgaon    variety 

14692. 

Jkarloo. 

No.  2) 

14693. 

Doiiya. 

14660. 

PandharpuH  Ramker. 

14694. 

Ba^iia. 

14651. 

Deola, 

14696. 

Lalijia. 

14662. 

Saphet. 

14696. 

Supela. 

14668. 

Lawhi. 

14687. 

Koinbrai. 

14654. 

Ba'di. 

14698. 

I'yaria  IkxaH  Banda. 

1466S. 

Pivali  Wani. 

14599. 

IkMri  Banda. 

14666. 

Narli  Wani. 

14600. 

Fyarla. 

14667. 

Vthira. 

14601. 

tiafed  Dapta  Bandit. 

14558. 

Kalbondi. 

14602. 

Alapuri. 

14560. 

Edna. 

14603. 

Duiiiri. 

14560. 

Dxidhau'ajii. 

14604. 

Dugadia  Zard. 

14561. 

Charoli  Wani. 

14805. 

Jkd'ini. 

14662. 

Dukri  or  Talap. 

14006. 

Purbi  Magha. 

14668. 

DanfT. 

14607. 

Cbuidry  White. 

14664. 

Barumali. 

14608. 

Gugadia  Safed. 

14666. 

Lokhamdi. 

14609. 

Jogia. 

14666. 

Dedari. 

14610. 

Ifomni. 

14667. 

ArgaT. 

14611. 

Chatka. 

14668. 

Bagk  or  Suple. 

14612. 

Bangra. 

14560. 

Ringna. 

14613. 

Lallu. 

14670. 

MotkhUT. 

14614. 

Bfdaer. 

14671. 

Jiaflgonao, 

14616. 

Gugadia. 

14672. 

Baidria. 

14616. 

Gogla. 

14573. 

Deola  (A). 

14617. 

Purbi  M'lTohad. 

14674. 

Ganer. 

14618. 

Deski. 

14676. 

14619. 

Qanga  Jamni. 
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14500  to  14775-Oontinued. 

14620. 

Janmapuri. 

14S91. 

JvoT  of  Bijnore. 

1462S. 

Bannia  Dadri. 

146S3. 

Pirbahi  Lwknow. 

14624. 

Pirbahi  Ihiao. 

14eaB. 

Dadn  of  (hao. 

14636. 

Red  of  Ajangarh. 

14687. 

Bannia. 

14628. 

jhalaria. 

14639. 

Faundia. 

14630. 

Ihidliia. 

14631. 

Jhangaria. 

14639. 

Jhalria. 

14683. 

Bannh  of  Siiapur. 

146S4. 

Palnrhia. 

14638. 

WhiU  of  Ray  Bartlly. 

14686. 

Naluv,. 

14637. 

Lagwa. 

14638. 

Red. 

14639. 

WhiU. 

14640. 

Maim. 

14641. 

Oanga  Jali. 

14642. 

Dudghiya. 

14648. 

Nerio  Perio. 

14644. 

Bannia  of  Oiimpvr. 

14645. 

NandUjal. 

14646. 

Kabgar. 

14647. 

Lohor. 

14048. 

Yennigar. 

14649. 

Mamadpvri  Gidd. 

14660. 

Vitayati  or  Kempugidd. 

146S1. 

Kalia  Gundichn  Vilayatx 

146S3. 

Mud  Shedgnt. 

14663. 

Khfibha  Shedgar. 

14664. 

Vihhvti  a.,nd. 

14666. 

Kala  Ound. 

14666. 

14667. 

Paramtali. 

14658. 

Udda  Maldani. 

14669. 

Gidd  Maldani. 

14660. 

BiUgar. 

14661. 

Ound. 

14663. 

Bile  NmdiyaL 

14663. 

Amoldam. 

14664. 

14666. 

14660. 

Shalu. 

14667. 

MahAandri. 

14668. 

^Rolgi. 

14669. 

Hundi. 

14670. 

Zamli. 

14671. 

Kagi  Moti. 

14672. 

Mangar. 

14673. 

KaOmdi. 

14674. 

Dakar  MatU. 

14675. 

Bmdri. 

14676. 

GiddJMvi. 

14677. 

Lakdi. 

14678. 

Shaiu. 

14679. 

Nilim. 

14680. 

GoUx. 

14681. 

Nirwati. 

14682. 

Gan. 

14688. 

ElUehpuri. 

14684. 

Khondi  a>audor. 

14685. 

Lakadia  Juar. 

14686. 

Dutri. 

14687. 

Dttdar. 

14688. 

14689. 

Shala. 

14690. 

LaffU)a(A). 

14691. 

Dagdi. 

14693. 

ffed(er«!t-headedofNo. 

14638). 

14693. 

Jvar  Nandgwm. 

14694. 

Shaiu. 

14696. 

Argad. 

14696. 

Dutri. 

14097. 

HundL 

14698. 

Gidd-Gapp. 

14699. 

Waradi  J,iar. 

14700. 

Hundi. 

14701. 

Jondhala. 

14703. 

Maldani. 

14703. 

TanAdi. 

14704. 

Gadadi. 

14706. 

Jagadi. 

14706. 

Dadia. 
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14500  to  14775— CoDtiDued. 

14707.  Ihrfaria. 
1470a.  Letki  Perio. 

14708.  SholapwL 

14710.  Oiapti. 

14711.  Perio  Halh). 
14719.  JWafei. 
14718.  Ratadia. 
14714.  Juar. 
14716.  .SumiAia. 


14716. 

KoimtuJum: 

14717. 

ShalaJMiT. 

14718. 

Malvm. 

14719. 

Vtanli. 

147ia0. 

SatarMakar. 

14791. 
14732. 

Sandhia  (B). 

Sorghwn  Amber. 

14783. 

147S4. 

Raj.  Hauta. 

14736. 
14726. 
14727. 

Mphee. 

Sakar  Makar  (A). 

Keml. 

14738. 

Molickur. 

14796. 

Perio. 

14780. 
14781. 
14783. 

Chapti. 
Nialo. 

14738. 

14784. 
1473B. 
14730. 

Jiaii(A). 
Jogadi. 

Ellic/ipuri  (A). 
Emehpun  (B). 

147B7. 

14788. 
14780. 
14740. 

NUiL-a  Poona  (not  ordi- 
nary). 
Kempu  (C). 
Me,-gaT  (A). 
OiddJuari. 

14741. 

Want  Perio. 

14742. 

Kempv  Poona. 

14743. 

Kempa. 

14744. 

Kempa  (A). 

1474S. 

Kempu[B). 

14746. 

Ka<Aakachi. 

14747. 

Oundi  Tent. 

14748. 

Kempu  Afalkin. 

14740. 

Holgi  Gola. 

14760. 

DudhaM^oira. 

14761. 

14762. 

DnhUA). 

14768. 

D..kri  (B). 

14764. 

Sarffod. 

1476B. 

Giind  Chikodi. 

14766. 

Gund  Oiitodi  (A). 

14767. 

flund  (A). 

14768. 

14769. 

Uatiar    Juar    {Sanip- 

gaon). 

14760. 

HoBiaT. 

14761. 

Holgi  Ma. 

14762. 

Ckikia. 

14768. 

Maldani(A)  (Poona). 

14764. 

Kempu  (D). 

14768. 

Vairagad  Belti. 

14766. 

Kagi. 

14767. 

Darker. 

14768. 

J)arktr{A). 

14769. 

Sundhia  Jutear  (Poona 
Farm). 

14770. 

mwa  (Bombay  Presi- 
dency). 

14771. 

Hdrii. 

14772. 

Kavli. 

14773. 

fftorodilSuratFarm). 

14774. 

Ameria.Sandhia  (Nadiad 
Farm). 

14776.    Panicdm  maximum. 


O-uinaa  grass. 


From  Sydney,  New  South  Wales.     Presenteil  by  Anderson  ACo.,  liHirp;  ntniet 


14777.    Ofcntia  ficus-indica. 


;  ,iz...,Coog[e 
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14778.    JuNCUS  EFFUSUS  coNOLOMEitATUS.  Matting  msfa. 

From  Cat  iMlanil,  S.  C.    C-oll^^ctwi  by  Mr.  J.  H.  Tull,  Jane  1,  1905. 

14779  to  14785.     Oryza  sativa.  Rice. 

From  NsKpur,  India.     Presented  by  Hon.  J.  W.  MoUiflon,  Inspector-Geneiai  of 

Agriculture.     EM*ivedJunt 5,  I'JOS, 

14779.  Bii'Miiik  HhMj. 

"A  liue-BC«al<3il  variety  grown  in  Bengal  FreaJdency.  Grows  be«toncI&v 
or  eanily  loam,  und  rvquire?  ample  water  tilt  tbe  variety  comes  into  ear. 
{Mollimn.) 

14780.  W'eMii. 

"A  coarse  variety  grown  in  BtHolwy  Presidency.     Requires  black  soil  and 
ample  water  till  rijwning."    (.WoHi«ni.) 

14781.  Kainoa.  ■ 

"A  flue-soenUKl  variety  ^rown  in  iiomltay  Presidency.     Grows  on  black  or 
light  soil,  ami  mi ui res  ample  water  till  ni)ening."     {MoUiaon.) 

14782.  Bnimuai. 

(See  remorkfl  on  No,  14779.) 

14783.  DadKkmi. 

(See  No.  H77d,  with  the  exception  that  this  is  not  a  scented  variety.) 

14784.  Amh  MoLr. 

"A  fine-scented  variety  grown  in  Bombay  Presidency.     Requires  black  aoil 
and  ample  water  (ill  ri[>enj[ig."     [MoUiion. ) 
14786.     h'atri  Ilhoy. 

(See  remarks  on  No.  14783. ) 

14786.  Mf.i>ica(io  sativa.  AlfEdfa. 

From  Taalik end,  Turkestan.    Received  thru  Mr.  H.W.Diirrechmidt,  June  3, 11*05. 

14787.  Opuntia  sp.  Pzickly  pear. 

From  San  Luis  Potosi,  Mexico.     Received  from  Dr.  Edward  Palmer,  thru  Dr. 
J.  N.  RoHi,  of  the  United  States  Katioiial  Museum,  June  fi,  1906. 
Thma  Tapima  ile  OiatiUu. 

14788.  Freesia  sp. 

From  Burnett,  Cal.     Received  thru  Reea  &  Compere,  Juno  12,  1905. 

14789.  Nkuine  sp. 

From  Raleigh,  N.  C.     Uei-eive*!  thru  Prof.  W.  F.  Maasey,  Agricultural  Experi- 
ment Station,  June  12,  1905. 

14790.  Hyacinthus  orientalis.  Roman  hyacinth. 

From  Burnett,  Cal.     Ret-eivcil  thru  Rees  &  Comjiere,  June  13,  1905. 
AUtulfu.     From  S.  P.  1.  No.  1223:i,     Received  irom  J.  M.  Thorbum  A  Co.  in  the 
autumn  of  1904. 

14791  to  14798.    Zea  mayh.  Corn. 

From  Richmond,  Va,    Received  thru  T.  W.  Wood  &  Sons,  June  13,  1906. 
Recommeniled  to  be  the  Ik's!  varieties  of  corn  for  fee*ling  green  to  slock;  to  be 
tested  on  sandy  land  near  Washington,  D.  C. 

14791.  forte's  i'rotijw.  14786.     Jhlf  e  SlTaxvberry. 

14792.  Whlfe  Columbm.  14796.     Eureta. 

14793.  IFictorn  King.  14797.      r:rjinla  Emilatft. 

14794.  MamnoAk  .Shoe  Peg.  14798.     B!o>in('e  Pr-Aifir. 


DECEMBER,  1903,  TO   DECEMBER,  1905, 
14799.     Freesia  Hp. 

Furiiy. 

14600.      SOLANDM  TUBEROSUM.  PotOtO. 

From  Elmira,  N.  Y.     Reixiivwl  tliru  Prof.  L,'B.  Jonea  from  Mr.  C.  F.  Vaiider- 

hoH,  Oak  lirove  frail  farm.  May  18,  11»5. 

Bligktproqf.     "  Recoiri  in  ended  as  remarkubly  resielanl   to   diHease   (blight)  and 

aiBO  excelling  in  yiold,  eixv,  uniformity,  ati.l  comimctneea  of  tuber  development  in 

the  hills."     {Joiif>.)     (L.  R.  JoneN'sNo,  M.) 

14801.    GossYPiiTM  sp.  Cotton. 

4  Co.,  New  York,  N.  Y.,  June 

Seed  of  Pernvian  cotton  gruwn  at  lea,  in  the  southern  part  of  Pern. 

14802  to  14805. 

From  PfiCfelbacti,  near  Atxtlila,  Germany.     Keceived  thru  Mr.  A.  Kirscbe,  June 
8,  1906. 
14808.     AvKSA  RATivA.  Oat. 

14803.  Tkiticuh  viuiARB.  Wlieat. 
Spring. 

14804.  BfTTA  vuuuBie.  Beet. 
Idtal, 

14805.  r>Aii(T!i  .■.\BciTA.  Carrot. 

14806  to  14810.     OptiNTiA  ncvn  indica.  FzicUy  pear. 

Fnim  Malta.     Rfceived  thru  Dr.  <i.  Borg,  of  -San  (iiovanni,  June  12,  1905, 

14809.     Reddish  yellow  fruited, 

14807.  White-fniiteil.  14810.     Yellow-fruited. 

14808.  Re<l-fniited. 

14811.  POLIANTHKH  TUREKOSA.  TuberOSS. 
Frotu  Austin,  Tex.     Presented  by  Mr.  F.  T.  Itamsey.     Received  June  16,  1905, 

14812.  LiLiUM  PHiLipriNENsK.  Bengnet  lily.  _ 

From  Boston,  Masn.     Rei'eiveil  thru  R.  &  J.  Fanjuhar  &  Co.,  June  Ifi,  UHM. 

14813  and  14814. 

From  Manila,  P.  1.  Received  tliru  Prof.  William  S.  Lyon,  horticulturist  in 
charge  of  seed  anil  plant  introduction.  Bureau  of  Agriculture,  Manila,  P.  1., 
June  6.  190S. 

14813.  Eriodbndron  anfractiosum. 

"The  lint  with  us  is  a  Ix-tter  color  than  some  of  the  kapok  that  comes  from 
Java,  and  commands  a  better  [^irice  in  thiH  market.  It  is,  I  think,  |>erhHps 
due  more  to  climatic  or  soil  influences  than  to  any  varietal  difference." 
(Lyon.) 

14814.  Obania  Piiii.iPPiNKNSia. 

"Pericarp  rich  in  starch — 24  ])crcent.     Very  ornamental."     {Ljion.) 


.t)0' 


igic 
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14815.    Nefheuum  mutabilb. 


Kapoelasan. 


14816  to  14821.    Opuntia  ficus  indica. 


14810.  Zuccarina. 

14817.  FhMi  Sanguinei. 

14818.  Smza  Ckiupi. 

14819.  Rota. 

14822  to  14839.     Opuntia  spp. 
From  Son   Luis  Potosi,  Mexico. 
Doctor  Hoae,  of  the  National  Museui 
1482S.     BlancaOrystatina.  (Doc- 
tor Roee'e  No.  580(06. ) 
14828.    Rtdonda     Colorado. 


(581/05.) 

14884. 

Fachona.     (582ya5.) 

14826. 

Ou^a.     (683(W.) 

14826. 

14827. 

fttrowiito  Bianeo. 
(597/05.) 

14828. 

Xarancada. 

14830. 

Cueja  Arantidea. 
(600^.) 

14830. 

Manga     Colorado. 

14820.  Biancki. 

14821.  (MiRcelL 


aloti 


Tuna. 

,  thru 


Bta 


14833. 
14834. 


(604,05.) 
Cnmuesa  or  Vamesaa. 

(606/05.) 
Tunallkmea.     (607/05.) 
Xoconoehtti     Agrt. 


1483S.     Jor 


(600,05. ) 
Cmneoga   Color  de   ftote. 
(610/(B. ) 


14830.     NopaU( 


(661y05.1 
found  in  the  deDse  wood  to  the  hei(;ht  of  2 


1  opuntia  found  in  tbe  dense  wood  to  the  height  of  20  or  more  feet. 
Where  found  alone  expo8e<l  it  has  a  neat,  rather  compact  top,  with  a  naked 
stem  of  7  to  9  feet  and  from  6  to  8  inches  in  diameter,  with  buncbes  of  thortiH 
up  the  stem.     The  fruits  are  HinslL"     {t'olinfr.) 


14840  to  14869. 

FVom  Frescati,  near  Stockholm,  Sweden. 
Jone  21,  1905. 
A  collection  of  grasa  and  Cor^e  crop  et-eds: 
14840.     Agrostis  . 
14841. 
14842. 
14843. 


14844. 
14846. 
14848. 
14847. 
14848. 
14840. 


DaCTVLIS  ASCHEHaOHl- 

Elvmub  cflu 

ElYML'3  8AB< 


Triticih 


PreHenled  by  Prof.  Veil  Wittrock, 


14860. 

Tr[TK'UM  DexBsTORrn. 

14861. 

TRlTltlM     I\TERHBDIL1» 

14662. 

TnlTICUM    VIOLACEUM. 

14863. 

MfiniCAOO  CARSTIBNSIS 

14864. 

Melclotus  elecans. 

14865. 

Melilotls  sulcata. 

14668. 

MkULOTUS  TOHMASm.. 

14867. 

Trifolium  alpbstbb. 

14868. 

Tripolicm  badiuh. 

14869. 

TRltVLIUW  BOMTAHDK. 

DECEMBER.  1903,  TO   DECEMBER,  1905. 

14840  to  14869— CoDtinued. 

14860.  Trctolium     ochholbu-  1486B.     Vici* 

™"-  14866.     Vi<:u 

14861.  TRiifoui-'J  Hi'BENa  14867      Vni^ 

14862.  VlClA    ALTISSIMA. 


14870.     CiOssYi-iUM  (ip.  Cotton. 

From  Cartas  v>.  Pf  ni.     Presenl^i  by  Mr.  T.  ¥.  Bedgwick,  ot  the  Cartavio  Sugar 
Company.     Received  June  14,  1905. 

14871  to  14878.     Nicotiana  tabacum.  Tobacco. 

From  Sao  I*aii1o,   Hrti7.il.     PreHenlwl  liy  Dr.  H.   M.  Lane,  Mackeniie  College. 
Receive.1  Jntie  20,  1905. 
Brazilian  tobHccu  seed: 

14871.     Getirgmnu.     From  IK-scalvado,  State  of  San  Paulo. 
14873.     Fniiu  Pirastiunungtk,  State  of  Sao  Paulo.      Not  nani«(l,  but  highly 
esteemed  iu  the  loL-ality. 

14873.  Buwumb-i.     from  near  tlie  city  of  Sao  Paulo,  Stale  at  Sao  Paulo. 

14874.  Crioula.     From  Santa  Rita,  Slate  of  Sao  Paulo. 
14878.      FiimoBukin. 

14876.»    Gfn^e  Gnindt.     From  the  State  of  Kio  liy  JaiuUrn. 

14877.  (IpiKtnt,.     Yi'llow,  from  the  Slate  of  (ioya^. 

14878.  GiiiKmii.     White,  from  the  Stale  of  (Joya^.     Doctor  Lane  eays  that 
both  the  yellow  and  the  ivhite  Goifi'ia  are  famous  tliriKiut  the  country. 

14879.     Zkphvranthes  .sp. 

From  San  Luis  Potosi,  Mexico.     Preaente<l  by  Dr.  Kdwanl  I'almer,  thru  Dr. 
J,  N.  UiRte.     Refeived  June  li),  lyM. 

14880  and  14881.     Vicia  faba.  Horse  bean. 

From  Paris,  France.     Hei'eivud  thni  Vilmorin-Andrieux  &  Co.,  June  22,  19*^ 
14880.     PrinleiLfii    de    Lurrame.  14881.     U Hirer. 

14882.  ZiZYPHUs  sp.  {;)■ 

Frnm  Bulsar,  Inriia.     I'resenteii  by  Rev.  W.  R.  Miller,  4«6  Jackson  iHiulevard, 
ChicMgo,  III.     Received  June  23,  1905. 

14883.  Medicaijo  sati\-a.  Alfalfa. 

Fronj  l-o(fau,  Mont.     Rei'eived  thrn  Mr.  William  CarpenUT,  June  ti,  \^h. 

14884.  (JINNAMO.MIIM  campiioka.  CamphoT. 

From  Yokohama,  Japan.     Rc'eived  Ihni  1„  Itoehmer  A  Co.,  June  24,  1906. 

14885  to  14887.     Gossypium  spp.    ,  Cotton. 

From  Sydney,  New  South  Wales,  Australia.     Kec-eivcd  tliru  Mr.  J.  II.  Maiden, 
director  of'tho  Botanic  (Jarden,  July  7,  1905. 
C-otton  seeil  and  sampleti  of  lint  secured  on  request  from  Mr.  David  ThonmtJ!', 
Caravonica,  Cairns,  Nfirlh  Queensland,  Australia,  April  21,  1905. 

14885.  r,iro(oiv<m /.     (Wool  14887.     AtnicoiKVu  J/.     (Silk 

14886.  Perufhm  Kidue;,. 
7217— No.  97—07 12 

Diqilized  by  Google 
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Mephblium  litciii.  Xiitelii. 

From  Honolulu,  Hawaii.  Received  from  Mr.  G.  P.  Wilder,  thru  Mr.  James 
Mills,  Arlington  Heights  Fruit  Company,  Riverside,  Cal.,  July  10,  1906. 

"The  tree  which  bore  these  fruits  is  one  of  the  two  or  three  uiature  trcee  of  this 
spcciea  in  Hawaii  and  is  the  property  of  Mrs.  Afong.  The  price  of  these  fruits  is 
about  3  <-ents  each  on  the  retail  market  of  Honolulu.  Seeds  from  Mrx.  AfoiiK's 
trees  are  being  ejcteusively  planted  in  the  inlands;  the  demand  is  likely  to  be  much 
greater  than  the  supply  for  many  yeara. .  It  id  believed  the  variety  comes  fairly 
true  from  Reed,  but  in  ('hina,  where  about  six  distinct  sorts  are  recognizeil,  grafting 
or  inan'hing  is  relied  upun  for  liest  remilta. 

"The  yellowiwh,  sweet,  pulpy  arillua  of  this  fruit  is  highly  esteemed  in  China, 
Cochin  China,  and  the  Fhilippiiies.  It  alro  fruits  in  Kast  Auftralia,  and  it  can 
undouhtedlv  l>e  grown  with  prolit  in  Porto  Kico,  south  Florida,  and  California. 

"The  tniit  resembles  a  strawlH'rry  or  large  acorn  in  piite  and  shape  but  hai' a.  shell- 
like,  rough  skin;  the  i^mlp  is  white,  very  juicy,  and  of  a  peculiar  sweet  and  sour 
flavor,  the  taste  for  which  does  not  have  to  be  acquired."     ( IVilder.) 

1488&  and  14890.     Persea  oratissima.  Avocado. 

From  ('it  vot  Mexico,  Mexico.    I'reaenteil  bytheAmericanainbastador.    Kectivwl 
July  i;i,  1905. 
14889.     Sftdlef.  14800.     .S.^'/Zm  BuUer. 

14891.  SoLANUM  MURiCATUM  { ?),  Pepino. 
From  Port  of  Sjiain,  Trinidad.     Keceivol  thru  Mr,  Kugene  Andn'',  July  7,  1905. 

14892.  (L'ndpti-niiiiied.) 

From  Kongci  Free  State.  Africa.     Presented  by  the  director  of  the  Botaniial 
(iarden  at  I'Jiht,  thru  the  Department  o(  Financex,  Itru>«>els,  Bi'lgAim.    lieceived 
July  17,  \'.m. 
A  wild  ornauiental  recently  discovered   in  the  Kwango  Oriental  district  of  the 
Lo«er  Kongo,  Kongo  Free  State. 

14893  and  14695.     Solanum  tubekosl'm.  Potato. 

From  tjuito,  Ecuailor.     Presented  by  Mr.  L.  Martines,  chief  o(  the  Department 
of  Public  Instruction,  Section  of  Agriculture. 
Send  jKitatoes. 

14898.     Vholn. 

From  the   "  I'^l   Obraie"   estate,  .Seilor  Luis  F.   I^ipez  Ortega,   proprietor, 

fsriifh  of  (.^hillogallo.  Province  ol  Pichincha,  2,900  nietere  almve  seA  level. 
No.  1.) 
14894.      Ui-hii-nimi. 

From   the  "Carrion"   estate,  Seilor  Carlos  Mateua,   proprietor,   pariah   of 
Lloa,  Province  of  Pichincha,  2,900  metera  above  sea  level.     Grown  in  alluvial 
soil.     (No.  2.) 
14B9B.     ri,<^,. 

i  llaRe  of  Pichincha  volcano,  2,000 
(No.  3.) 

14896  to  14906. 


14896.  .\NniK>po<!.>s  affcnis.                   14901.  Khki 

14897.  Ehagw>stis  nnowsii  is-               14902.  Pa;*i 
Z^""'^"*'                                       14008.  Pa.sl 

14004.  I'Asr 

14005.  CiiAi 

14000.        HTKKCIT1.IA  DIVBRSIKOUA.                           ^*^°*-  ^'"^' 


Diqilized  by  Google 
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14907.  CiTRUR  DECUMANA.  Pomelo. 

From  Oneco,  Fla.     Received  tliru  Reasouer  Brothers,  July  3,  1905. 
StlrL'r  Treimi  Red. 

14908.  PiirtiALifl  RDL'LiR.  Cape  gossebeny. 

From  (^pe  Town,  South  Africa.     Presented  by  Prof,  C.  P.  I»u(ii'biirj-,  govorn- 

nient  entomologinl.  Cape  of  Oood  Hope  Department  of  Agriculture.     Received 

June  26,  1905. 

"Tlic  mother  plantation  is  at  Wynlierjt,  here  in  the  Cap©  TeninHulH.     The  plant 

with  us  is  a  perennial,  but  tlie  froat  will  cut  it  down.     In  «inie  ilistrictB  it  fniila  well; 

in  olheiv,  sian-ely  at  all.     It  Boems  to  do  In^t  on  thol>order  of  woodlands.    A  species 

of  Tetranychus  is  its  one  ^niat  pest  in  South  Afrit'a.     Mr.  Mallcy  tells  me  that  hie 

brother  has  tried  it  in  Texas  witnoutsucceaa."     {IjOUfuburg.) 

14909  to  14921.     Zea  mays.  ^  Fopoora. 

From  RantiafTO,  Chile.     Prei^nted   by  Sefliir  Salvador  lii)uierdo,   Santa  Inee, 
near  Santiago.    Received  June  23,  1905. 
"Saiiipic[<  of  jtoiHflrn  U''<'<1  in  Chile  for  the  manufactiiro  of  'llalli.'     Samplee  were 
without  names  or  specifif  data  other  than  the  above."      {FairrhiUl.) 

14922.    TiiysanoIj^exa  aiieostis. 

From  Cafcnttii,  India.     I'reaenti^i  by  A.  Gage,  ofli dating  superintendent,  Royal 
Rolanii-  (iarden,  Sibpur,  near  Calcutta,     Itcceivod  June  24,  1905. 
See  S.  P.  I.  No.  8445,  for  a  description  of  this  unusually  beauliful  ornamental  cane. 


rom  San  Luis  Potoxi,  Mexico.     Received  from  Dr. 
J.  M.  Kme,  of  the  United  States  NaUonal  Museum, 

F..lward  l*ahncr  thru  Dr. 
June,  l»05. 

14038. 

Pachma. 

14036. 

(Nolabi'l,) 

14934. 

PatUiula  Lim. 

14037. 

(DiK-Ior      Kiwu's      No. 

14020. 

NiiTancoic    LUa   (spine- 
lesH.) 

14088. 

6l;i,05. ) 
(Doi-tor      Rose's    '  Xo. 

140aiS. 

.S-.n   Juxnara   MaruatM, 

14989. 

614,05.) 
^(mcJimr(|)o<'tor  Roue's 

149S7. 
149i?8. 

Qimeiini  Lisa. 
Tuiui  Jilaiim  Seca. 

.  14940. 

No.  643,TO). 
Cuejn  ( Doctor  Rose's  No. 
644/05),   , 

14930. 

(So  label.) 

14941. 

(Doctor      Rose's      No. 

149S0. 

Morada. 

«46/l)5, ) 

14981. 
14082. 
14038. 
14084. 
14936. 

(Spineless.) 
(No  label.) 
(No  label.) 
(Nola1.el.) 
(Solalwl.) 

14942. 
14943. 
14944. 

Oiiiiuexi  PrU<i)  (Doi'tor 
Rose's  Ko.  673/05). 

Mnmn  Color  de  Roxi 
(Doctor  Roso'w  No. 
074,05), 

CS-unKi'mH  BU'ni^i  ( Doc- 
tor Rose'sNo.  67505), 

14945  and  14946.     Gossypium  .ip. 

From  Payta,  Peru,     Received  thru  Duncan,  Fox  &  Co,,  July  .%  3905. 
1494fi.     Brown  »ee<l.  14946.     White  seed. 

14947.      CUCURBITA    MELANOSrERMA. 

From  San  Luis  Potorf,  Mexico.     Presented  by  Dr.  Fxlward  Palmer. 
June  22,  1905. 
"*)ne  fruit  called  'Cilii  eiiUiile'  from 
keeps  several  months.    Fine  preserves  a 
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I,  another  in  thu  ordinary  way,  tliti  thini  a  hard  marmalade. 
n  i^onit'  miitalilo  experiment  Htatlou  wilh  long  eeawitis,  tlu-)'  will 
;ico."     (I'lilnier.) 


14948.     Lai'agehia  K(>»ea. 


Chilean  bellflower. 


covering  the  ranie  entirely  with  iU  foliage,  anil  In  winter  the  niMit  beautiful  si.'arlet- 
reil  bia  bell-like  liliiwonia  make  it  the  favorite  Chilean  flower  for  the  ei^ht  and  decora- 
tion when  no  otiier  flowera  are  blooming.  It  has  given  to  the  Chilean  lorestea 
pet'uliariy  attraelive  and  beautiful  apjuarance,  being  mentioned  by  alinont  every 
traveler.  It  grows  on  any  noil,  prefemnglieavy  red-<-lay  soil.  1 1  requires  fair  water- 
intt.  It  always  elimbs  up  a  biirffiy  pbrub  or  on  a  tree.  You  ean  bow  it  in  spring, 
anil  it  ftands  a  lifibt  frost  witliimt  danger.  It  is  entirely  an  ornamental  plant.  The 
rootrf  go  down  very  deep  and  form  a  potato  at  the  end,  which  cauw-e  the  death  of 
the  plant  if  it  is  i.'ut  ofl  at  transiilonting.  The  plants  have  lieeii  taken  to  Enropc, 
and  esiH-cially  are  they  grown  in  hothoupes  and  winter  gardenH  in  England.  It  tiae 
oausi-il  attention  that  the  planta  transplanted  to  Kurope,  giviii);  once  red  blossonit>, 
will  never  give  reil  blopsoms  again,  but  only  white  onet!.  It  is  very  difficult  to  get 
ripe  peiHla  in  the  virgin  forests,  en  the  birds  are-  very  fond  of  them.  The  seeds  are 
covereil  with  a  pmall  cucunilier-like  and  a  little  HUirish-tai'ting  mass,  which  the 
natives  like  to  eat.     1  find  no  pleasant  taste  in  tiiem  at  all."     {Fhigir.) 


14949  to  14951.     C 

)puntia  spp.                                                    Tuna. 

From  San  l.njji  Potosi,  Mexico.     Kpcoivii!  from  Dr.  Kiiwanl  I'al.ner,  timi  Mt. 
W.  K.  Saftord,  of  the  Jlurean  of  Plant  Inilustry,  June,  lt»05. 

14946. 

T„,.o„a. 
fruit. 

Rill,  globular                 14981.     {An    unnameil   variety; 

14950. 

Omion.,. 

Yellow  fruit.                                        ■"""*■> 

14952  to  14962. 

From  Shanghai,  Cbiui 
1905. 

a.     Prm-nted  by  Mr.  Kdwani  S.  Uttle.     Re.'eive.i  in  May. 

14962. 

<il.Vf[NE 

nwpinA.                                                                        Soybean. 

Black. 

14963. 

(il.VCINK 

nisi-uiA.                                                                        Boy  bean. 

J^irge  j 

,.-Uo,r. 

149B4. 

Gi.vri.vB 

iii«i-n>A.                                                                Soybean. 

Small ;, 

,fllo«'. 

14955. 

1'.\S1II-M 

j[[[.iA(Risi.                                                Broom^orn  miUet. 

Red. 

14956. 

I'ANJC.-V 

While. 

14967. 

BKAS.Sir.* 

ciiiSKNsiM.                                                           Chinese  rape. 

14968. 

Si'SI.AMl-M 

iMiicrM.                                                                         Sesame. 

Black. 

14969. 

Si»AiirM 

While. 

14960. 

PtlASEOl.t 

■n  itAulATl's,                                                              Uung' bean. 

14961. 

.\HAri[[s 

nveoi;.\EA.                                                                       Peanut. 

Small. 

14962. 

AhiA<niK 

nvi'ouAKA.                                                                       Peanut. 

Lar^e. 

,db,  Google 
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Obyza  sativa.  Rice. 

Prtnenteil  l>y  M.-.  K.  Ojuni,  cusUini-houBe,  Kobe,  Japan. 


14964  to  14971. 

From  Kaahinir,  India.     Received  thni  the  OflSw  of  Farni  Manajjement  Iiweeti* 
gtttioiiH.  Julv  8,  1905.     Beedw  collected  bv  Meiflrj".  Ellnworth  Huntington  and 
K.  L.  Barrett. 
.    14964.     HoRDEUM  vuuiAKE.  Botloy, 

"Barley  from  8onamar)i,  in  tlie  Sin<l  Valley,   Kai'hmir.     Altitude,  K,.^iOO 
feet;  rainiall,  probably  50  inches."     (Huntington.) 
14d6S.     HoRDEUu  vt'uiARB.  Barley. 

Iliill-leiui.  ••  From  Dras,  in  the  Indus  Valley,  India.  Altitndp,  10,100  feet; 
rainfall,  prolwbly  about  30  inches,  moftly  an  ^now.  Irrigation  is  practised. 
Snow  was  6  feet  deep  April  13,  and  Isfls  till  well  into  May."  (Jlimlington.) 
14906.     Lathyhis  ep. 

From  Drae,  in  the  Indus  Valley,  India. 
14967.     Oryza  sativa.  Bic«. 

"From  Kund.  in  the  Sind  Vallev,  Kaehmlr,  India.  Klevation,  6,800  leet. 
The  climate  or  this  region  ixoo  severe  that  on  April  T,  1905,  after  an  unusually 
hard  winter,  the  ground  was  still  well  oovere<t  with  snow.  The  rainfall  of 
the  region  is  perhaps  40  to  50  inches,  well  distributed  tliruout  the  year." 
(llnnliiiglon.) 
14988.     I'amc'um  xiliaceim.  Broom-com  millet. 

"From  Kulan  in  the  Kind  Valley,  Kashmir,  India.     Altitude,  7,200  feet 
Precipitation,  about  40  iuehee.     Snow  lante  till  April."     {Ilui.lingtim.) 
14969.     Fagopyrl'm  tataricuu.  Buckwheat. 

"Hindustani  'fnimAa,'  from  Kund,  in  the  Sind  Valley,  Ka»<hniir,  India.  Alti- 
tude, e,H0O  feet.  The  climate  of  this  region  ia  euch  that  on  April  7,  ltW5,  after 
an  unusually  severe  winter,  the  gninnd  was  etil)  well  coi-ereii  with  snow. 
This  grain  is  said  to  make  good  uread,  thi>  sh};htlv  hitter.  Thi*  rainfall  of 
the  r^on  is  perhaps  40  inches  or  more,  well  distributed  thruont  the  year." 
{Huntinijton.) 

Wheat. 


14970.     TRiTKira  vuloahi 

"From  Tashgam,   Indus 
mostly  a.s  enow.     Irrigatioi 
(ilHutinglun.) 

Valley,  India.     Rainfall  from 
11  necessary.      Sii..w  Irs^ts  till   i 

14971.     Zba  .iiavs.  Com. 

"From  Knnd,  in  the  Sind  Valley,  Kashmir,  Indin.     Altitude,  tt,800  fi.t>t. 

The  rainfall  ol  the  region  is  perhaps  40  to  SO  iiiclicr',  well  dislributwl  thruont 

the  year      The  climate  ol  thin  region  ' '■  ■'-■*  —    *■-■'   '    '""-   "" 

unnsualiy  severe  winter,  the  ground 
ingtvn,) 

14972  and  14973. 


14978.     MEDicAtiO  SATIVA.  Alfalfa. 

inceof  CliimlN.razo,  2,4(X)  meters  above  sea 

,1  black.     Early  variety  from  llaiienda  Magdalena,  Pniv- 


nK.iz..  ./CoOglc 
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14974  and  14975. 

From  Sao  Paulo,  Brazil.     Presented  by  Dr.  H.  M.  Lani^,  July  25,  1905. 
14974.     PnAHBOLUs  LtiNATUs.  Lima  bean. 

Grown  in  Batataes.      Doctor  Lane  tutye  that  tUeen  are  the  most  wonderfully 
prolific  pole  beaiiB  he  ever  saw. 
14976.     NicoTiANA  TABACUM,  Toltacco. 

St^  froui  Goyaz.  Doctor  Lane  jh  afraid  it  is  a  mixt  lot,  as  the  friend  who 
sent  it  wrote:  "It  contains  the  best  varieties  (trown  in  the  State*.  The  While, 
Ydloui,  and  Giant  can  easily  be  distinguished  in  the  plants." 

14976  to  14979.     Nicotiana  tabacum.  Tobacco. 

From  Cachoetra,  Bahia,  Brazil.     Received  from  Mr.  W.  A.  Waddell,  July  28, 
1905.    Sent  at  the  request  of  Dr.  H.  M.  Lane,  ul  Sao  Paulo. 

14976.  SeedfromSanUEstevao.  14978.    Seed    from  Cabetaa  de 

14977.  Seed  from  Outeiro  Red-  Muntyba. 

endo.  14979.    Seed     from    Craz     das 

Almas. 

14980  to  14983.     Opuntia  spp.  Prickly  pear. 


14980.  OPtJNTiA  FitLS-iNDiCA.  1498Q.     Opuntia     picus  -  inuica 

14981.  Opuktia  tuna.  inehmis. 

14983.    Opuntia  robi'sta. 
14984  to  14989. 

From  Cape  Town,  South  Africa.  Received  thru  the  Smithsonian  Institution, 
from  Mr.  H.  J,  Chalvln,  supcrintendeiitof  the  Municipal  Gardens,  July  29, 1905. 
14984.     Aspakacl-s  crispus  14987.     Sf-araxis  Pt'RPtRBA. 

14986.     Frbebia  refracta  alba.  14988.     Synnotia  bicoi.ob. 

14986.     Spara.yib  bulripeka.  14989.     Tritonia  pknbstrata. 

14990  and  14991. 

From  Paris,  France.     Reteiveil  thru  \'iimoriii-Aiidrieux  A  Co.,  August  10, 1005. 

14990.  ViciA  viLLOsA.  Hairy  vetch. 

14991.  Hedvbarum  coronakiu.m.  Sulla. 

14992.     Zea  mays.  Popcorn. 

cnted  by  Mr.  Roskott.     Received 


14993.  Citrus  austkalasica.  Finger  lime. 

From  Queensland,  Ausfralia.     Presented  to  Prof.  \V.  M.  Hays,  St.  Anthony  Park, 

Minn.,  by  Mr.  Jamea  Pink,  of  Wellinjrton  Point,  near  Brishane.     Received 

August  11,  i^oa, 

"It  is  a  fruit  which  I  think  capable  of  great  improvement.     Nothing  has  ever 

been  attempted  with  it  here,  and  I  pend  you  a  few  dried  fruits  which,  I  have  no  doubt, 

contain  good  seedf .    The  plant  is  a  large  shrub,  very  limited  in  its  distributjon. 

"The  fruit  when  well  grown  is  (rom  H  to  4  inches  long,  of  a  bright  orange-crimson 
color,  and  of  excellent  flavor."     {I'irik. ) 

14994.  Trifolil'm  incarxatum.  Crimson  clover. 

From  New  York,  N.  Y.     Received  thru  Henry  Nui^;e«eer&Co.,  August  11, 1A05. 


C"ioot^lc 


december,  1903,  to  decembeb,  1905. 
14995.    Dahlia  imperialis. 


14996  to  14998. 

From  Mesico.    Received  thrti  Dr.  J.  N.  Rose,  of  the  United  Stnlee  National 
Muw'um,  August  14,  1905. 

14996.  ScnoEN-ocAULOK  sp.  14998.     Pimn'icui^  sp. 

14997.  Ji:<ILAN8Kp.  . 

14999.    KupATOHicM  FORTOBiCEHSE.  "  Ghierrero." 

■  From  Mayaguei,  P.  R.     Received  thru  Mr.  <).  W.  Barrett,  from  the  Agricul- 
tural EK|>erinicnt  Station,  August  15,  190.^. 
"A  shrub.  I  to  3  metera  high,  found  in  a  semicultivHled  state  in  the  western  part 
of  Portu  Rico.    The  dried  leaves  have  a  Htri>ug  vanilla-like  fragrance  and  are  ueed  in 
scenting  the  lietter  graden  of  Porto  Rican  tobacco.     Tho  a  perennial,  this  plant  will 
probably  fruit  in  the  latitude  of  Conaecticuti  it  is  a  very  rapid  grower."     (Airrrtl.) 

15000  to  15210.    Phoenix  dactylifgra.  Date. 

From  TuniH,  North  Africa.     Received  thru  Mr.Thomaa  II.  Kearney,  Hgricultural 

explorer,  who  Beeure<l  them  during  bis  explorations  in  the  winter  of  1904-5 

in  the  oases  of  i>outhern  Tunis. 

"The  nomenclatiiri'  is  that  secured  by  Mr.  Kearney  from  the  Arabs  from  whom  he 

boufclit  the  suckers,  and  the  descriptions  were  made  partly  in  Tunis  and  jmrtly  after 

his  return  to  this  country.     See  his  bulletin  on  the  dale  palms  of  Tunis."     (i'^iV- 

child.) 

IfiOOO.     Amnuiri/. 

A  third-class  "soft"  variety;  fruit  1^  to  a  little  over  IJ  inches  long,  about 
one-hall  as  wide,  generally  olKivoid,  square  at  the  base,  roundetl  at  the  apex, 
keeping  il.i  phape  fairly  well  when  preserved,  dark-brown  purple  wlitn  riiw; 
the  Svfh  ii  lines  tliick,  very  soft  and  dark  colored;  the  seed  altout  two-thinls 
as  long  as  the  fruit,  abont  twu-lifths  as  wide  as  long,  blunt  at  both  ends.  The 
stalks  and  branches  of  the  fruit  clustere  are  oranjce  cnlured. 

The  earliest  niaturinj(  variety  in  Tunis,  riiiening  in  August  and  September. 
Said  tij  give  a  very  good  crop  every  year  anil  to  l>e  vfry  productive. 
10001.     Aiigoo. 

A  secoDil-elaas  "dry"  variety;  fruit  barely  1  inch  long,  fll)out  »even-tenths  as 
wide,  sometimes  broadest  belnw,  sometimes  above  the  middle;  bright  bay- 
colored  when  ripe,  much  of  the  skin  becoming  hiuKened  in  large  blisters,  the 
flesh  a  little  over  1  line  thick.  Iwctmiing  firm  an<l  dry,  the  white  central  portion 
thicker  than  the  dark-colored  outer  zone;  the  scedalxiut  two-thirds  bm  lung  as 
the  fruit,  abont  one-half  as  wide  as  long,  light-drab  brown.  The  stalks  of  the 
fruit  clusters  are  lemon  yellow. 

The  pmallest  fruited  of  the  Tunisian  varieties.  Despito  its  diminutive  size 
and  thin  flesh,  this  little  date  is  one  of  the  most  attractive  of  the  "dry"  type. 
Because  of  its  nirwlerately  sweet,  wholewime,  nutty  flavor  it  can  lie  cateii  in 
lartie  quantities  without  cloying,  and  should  be  a  healthful  food.  Kij>ens  in 
midseawm. 
15009.     Ar.iJ>l:,. 

A  first-class  "soft"  vflrioly;  fruit  li(  to2}  inches  long, one- half  to  two-thinls 
as  wide,  slightly  larger  alx>ve  tlian  below  the  niiildle,  broad  and  rounded  at 
the  apex,  light  'bay  or  hazel  brown  when  ripe;  the  flciih  2i  to  3  lines  thick, 
finn  but  tender;  the  seed  al>oiit  one-half  as  long  as  the  fruit,  rather  thick, 
irregularly  roughened.  The  stalks  anil  branches  of  the  fruit  clusters  are  light 
orange.    The  fidiagc  of  thiit  variety  is  rather  light  and  the  leaves  driKiping. 

One  of  the  largest  datew  grown  in  Tunis.  The  fruit  is  generally  egg-sliapeil, 
ripening  about  the  middle  of  October.  The  flavor  ol  the  thonily  ri[ie  fnnt  is 
agreeable,  altho  not  very  remarkable,  wholesome,  nut-like,  and  nut  ea^'ity 
c!f>yinK,  The  flesh  iM^comes  quite  firm  and  tho  rijH'  fruit  keejw  iU  shajie  well 
when  preserved. 


D,=;,lz...,C00g[e 
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15000  to  15210— Continued. 
1S0O8.     Baydh  Ifammam. 

A  e«<'ond-('1ass"eoft"  variety;  fruit  Ij  tol]  innhexlong,  three-eiKhthatolive- 
eighUia  aa  wide,  egg-Bhape<l,  nroAile^^t  near  the  miilcUe,  rather  cunHpicuotislv 
blant-pointed  atai«x,  nut  keeping  ils  sha]>e  well,  dark  i-heutnut  brown  vitn 
a  tinge  of  maroon  when  lipej  the  Hesh  \-ety  eoft  and  dark  colored,  about  2 
lines  thick;  the  seed  one-ha^f  to  five-eightliH  as  long  aa  the  fnitt,  one-third  to 
two-lifths  Hs  wide  aa  lon^;  dark  brown.  The  (Stalks  and  branches  of  the  fruit 
clustera  are  orange  colored.     The  foliage  ia  <it  a  rather  delicate  aspect  and  the 

This  ia  a  handsome,  dark-brown  date  with  very  soft,  dark-colored  flesh.  It 
ia  alwaya  eaten  fresh,  not  being  I'onservable.  It  i a  exceed infjly  sweet.  The 
flavor  of  the  perfectly  rij*  fruit  iaa«reeable  and  very  characteristic.  It  ripens 
rather  late,  hardly  before  November. 

16004.  liayjoo,  or  Badjou. 

A  tlurd-dass  "dry"  date;  fruit  1}  inches  long,  al)out  two-thirda  as  wide, 
ovoid,  purplish  maroon  or  l>ay  colored  when  rijie;  the  fleah  IJ  lines  thick;  the 
seed  neariv  two-thinia  aa  long  as  the  fruit,  one-half  aa  wide  as  long;  light 
brown.  TW  alalka  and  bmnchcs  of  tiie  fruit  cluxterH  are  pale  orange  colored. 
The  email,  denj-e  bunches  of  fruit  hang  down  on  lon^  curved  atalks. 

Flavor  nuttv,  agreeable  but  not  very  characteriatic,  typical  of  the  "dry" 
date  class.     Matures  in  October. 

16005.  Bent  Segny. 

A  third-class  "soft"  variety;  fruit  IJ  to  Ij  inches  long,  about  one-half  aa 
wide,  olMivoid,  square  at  base,  rounded  at  a|iex,  keeping  its  shape  poorly  when 
preserved,  veryciark  purplish  brown  (almost  black)  when  ripo;theneflhl  J  lines 
thick,  very  <lark  colored  and  very  soft;  the  seed  atuiit  one-lialf  as  long  as  the 
fruit,  two-Dftlisto  one-half  as  wide  as  long,  rounded  at  both  ends.  The  stalks 
and  branches  of  the  fruit  clustera  are  deep  orange  colontd. 

A  very  soft,  sirupy  date,  with  s  pleasant  but  not  remarkable  flavor:  Ripens 
about  the  end  of  October. 

16006.  Be»»er  llatoo,  or  Bi»ra  Uaknia. 

A  second-cloas  "soft"  variety;  tmit  IJ  to  li  inches  long,  about  two-thirds 
OS  wide,  broadest  at  or  al>i>ve  the  middle,  rounded  at  the  apex,  keeping  its 
shape  well  when  ripe,  bright  l>ay  colored;  the  fleah  2  lines  thick,  compara- 
tively dry  when  the  fruit  ia  ripe,  tight  brown;  the  seed  two-thirds  to  three- 
fourtna  aa  lung  as  the  fruit,  generally  two-lifths  aa  wide  as  long,  with  more  or 
leys  conspicuous  winglike  ridges  on  the  sides.  The  spreading:  or  ascending 
stalka  of  the  fruit  clusters  are  so  short  that  the  siuall  bunches  are  nearly  hid- 
den by  the  foliage.  The  leaves  are  short  and  rather  stiff,  with  comparatively 
short  stalks  and  wide  leaflet.". 

A  small,  light-coll ire<l  date,  with  thick,  com parutively  firm  flesh.  It  ia  very 
sweet  anil  has  an  agreeable  flavor,  somewhat  intermediate  lietween  that  of 
Lagdo  and  that  of  llorra.  The  natives  seen)  to  prefer  it  when  not  perfectly 
ripe.  It  matnrcs  early  in  Octoljer.  One  of  the  inx  most  pniductive  varieties. 
Among  the  four  most  salt-resistant  varieties. 
18007.     BooAffnr. 

A  first-class  "soft"  date;  fruit  about  2  inches  long  ami  five-ninthi'  to  three- 
flfthsaa  wide,  conspicuously  wider  above  tlian  Mow  the  middle,  but  narrowed 
to  the  blunt  ajiex,  Wight  purplish  nianon  when  ripe;  the  flesh  .1  to  3j  lines 
thick,  tender  yet  finn;the  seeds  a  little  more  than  onodialf  as  long  as  the 
fruit,  cinnamon  brown.  The  stalka  and  hranrheaoF  the  fruit  clusters  are  deep 
oraiigt-.     The  foliage  is  pat<I  to  l>e  hesv^v  and  the  leavi  s  wid'.-  and  very  sreen. 

The  fruit  is  remarkable  not  only  for  lis  large  hkc,  thick  fle.^h,  and  aeliciouB 
flavor,  but  for  its  beautiful  oiloring;  riiieng  nither  late.     The  flesh  ia  tender, 
yet  lather  lirm,  and  ia  very  aweet  and  lull  of  aiigar.    Xheskin,  even  of  the  ripe 
fruit,  is  fairly  clean  and  dry. 
15008.     Koo  Fagom;  fllaosj>elled  Buu  Fagoui,  or  F'ygoutt. 

A  first -elasa  date  nf  the  "soft"  type;  fruit  IJ  to  IJ  inches  long,  considerably 
more  than  one-half  a-"  wide,  constricted  near  the  middle  and  widest  towanl 
the  apex,  iitaroim  to  prune  purple  when  ripe;  the  flesh  2^  lines  thick;  the  wed 
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five-iiiiiihs  to  flve-eiglithe  aa  long  as  the  fruit,  rather  slender.  The  orangc- 
colorfil  Btalkii  of  the  fruit  ciuEtere  are  sharply  curved,  and  ho  short  that  the 
nitlicr  sniBll  buiii-hea  hardly  extend  beyond  the  le&fBtalkH. 

The  foliage  i>(  this,  as  of  several  other  of  the  finest  varieties,  is  of  a  light  and 
delioate  aiipect,  line  in  this  faM.\  to  the  relativelv  few  l»«ve8  and  the  narrow- 
□Hsa  of  the  leaHetfl.  The  leftvee  themselves  are  large  and  wide,  curving  down- 
ward very  noticeahly. 

The  larpe  fruit  is  remarkable  (ur  its  unusual  shape,  somewhat  like  that  of  a 
fiddle  or  of  Hoinc  of  the  varietiKe  of  gherkins,  to  which  it  doubtless  owes  its 
Arabioname.  The  flesh  ie  thick  and  rathertirm,  yet  tender.  It  is  very  sweet 
and  has  a  very  clistinctive  and  highly  attractive  flavor.  It  ripens  late  in 
Octoljer, 

16009.      IkglH  Bnrcn. 

It  Ih  ilescribed  as  a  soft 

f  well. 
18010.     Dfglet  Oiid. 

Fruit  ooral  red  before  iiiatnrity,  a 
ble  only  for  ^.  short  time,     Keportei 
tieptember, 
IBOll  and  lfi012.     Jkijlfl  Xoor. 

A  firat-class  "soft"  date;  fruit  IJ  to  a  little  over  2  inches  long  and  about 
one-half  as  wide,  ovoid  oblong  in  shape,  generally  widest  at  or  near  the  middle 
and  blunt  pointed  at  the  api>x,  often  narrowed  alfo  at  tlie  base,  maroon  col- 
ored when  ri|>e;  the  flesh  2  to  3  lines  thick,  translucent;  the  e<^ed  about  Gve- 
niiiths  as  long  as  the  fruit,  eonspicuoualy  pointe<l,  and  dark  chestnut  brown  in 


it  clusters  are  liriehl  yelloi 

^..,       loiijt  and  slender,  sharply  curved  near  tne  Ix 

the  bunches  hang  down  far  below  the  crown  of  foliage. 


Tlie  Deglet  Noor  presents  a  eoinbination  of  characteristics — tine  flavor,  sweet- 
ness, attractive  appearance,  cleanliness,  good  keeping  qualities — that  can  be 
rivaleii  by  no  other  \'ariet^  that  is  widely  grown.  It  requires  a  high  sum  total 
of  teinjierHture  to  bring  it  1o  perfe<^t  maturity;  lieeins  to  ripen  in  quantity 
lowani  the  end  of  October,  slower  in  coming  into  full  bearing  than  most  varie- 
ties, the  palms  generally  not  giving  a  good  crop  until  they  are  ]0  years  old, 
producing  largely  only  everj'  second  or  third  year. 

15013.  Deglet  Semuiga. 

A  "soft"  date;  fruit  37.5  to  40  mm.  long,  17.6  mm.  wide,  oblong,  somewhat 
pointed  at  the  ape<<,  bright  chestnut  brown  when  ripe,  surface  shining,  skin 
much  looeeneil  and  folilt'd;  flesh  soft,  dark  colori'd;  seed  large,  dark  brown; 
very  sweet;  flnvor  distinctive  (suggesting  Imrnt  sugar)  and  rather  agreeable, 
but  not  very  pronounced.     It  is  said  to  keep  well. 

15014.  Dokar.     (Early,  male.) 
16016.     /Mvir.     (Meiiium.  male.) 

16016.  Dohir.     (Late,  raaU'.) 

16017.  Ikxiiigii,  or  Demtiiija. 

A  second-claw  "»)ft"  date;  fruit  a  little  over  Ij  Inches  long,  six-tenths  to 
seven-tenths  as  wide,  egg-shaped,  broadcft  near  the  base,  dull  dark  purplish 
maroon  when  ri])e;  the  flesh  li  to  2  lines  thick,  firm  white,  central  portion 
nearly  as  thick  as  the  dark  outer  swne;  seeiis  small  and  thick  (only  al>out  one- 
half  as  long  as  the  fruit  and  about  one-half  as  wide  as  long),  narrowed  at  both 
ends.     The  stalks  and  bnmches  of  the  fruit  clusters  are  light  orange. 

A  dark-colored,  rather  small  date,  with  moderately  si>tt,  dark-colored  flesh 
and  with  a  cleim,  dry  skin.  It  is  very  wweet  and  of  a  fine  flavor,  suggesting 
that  of  Deglet  Noor. 

16018.  Fteemy,aTFih„;. 

A  first-class  "soft"  date:  (ruit  If  to  2  inches  long,  about  one-half  as  wide, 
oblong,  sliglilly  narnnvcd  at  l>oth  emls.  dark  purplish  maroon  when  rii)e,  the 
surface  shining,  the  fler'h  soft  and  sirupy,  about  2  lines  thick,  the  seed  about 
07 
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five-nintbs  as  loDg  as  the  fruit,  slender.  The  foliage  is  luxuriant,  and  the 
numerous  leaves  are  iona;,  wiili-,  and  (crowded  with  Todk,  br»ad  leaileta.  In 
color  they  are  de<ride<lly  btuiiih,  owinK  to  the  presence  of  a  heavy,  white  bloom. 
Altho  inferior  in  flavor  to  the  D^let  Noor  this  is  unquestionahly  an  excel- 


lent variety,  greaUy  excelling  the  Dcglet  Noor  in  vigor,  rapid  ^wth,  early 

Sroduutiveneas,  and  large  yields.    The  oblong  fruit,  when  npe,  is  of  fine  red- 
ish  purple  color,  very  rich  in  tiavor,  extremely  sweet,  and  so  soft  and  finipy 


nelt  in  the  mouth  when  frcnh.  It  can  not  Im;  eaten  in  great  quantitv, 
however,  without  cloying,  it  liecomes  very  cticky  and  is  therefore  leas  aati'p- 
fftctory  as  a  dessert  fruit  than  the  Deglet  Xoor.  This  variety  is  considered 
one  of  the  most  pn>diictive,  giving  a  goo<l  crop  every  year.  Is  a  late  ripening 
varii'ty,  its  fruit  beginning  to  mature  iti  quanlity  at  the  same  time  as  ihe 
Detjlet  Noor,  about  Novemoer  I.  It  ranks  among  the  four  most  alkali-resistant 
varieties. 
16019.     Gasby. 

A  third-claw  "soft"  variety;  fruit  li  to  a  little  over  2  inches  long,  about  two- 
fifths  as  wide,  oblons,  often  cani>i)icnouKly  curved,  verv  dark  prune  purple, 
with  a  conspicuous  bloom  when  rijie,  the  surface  dull,  the  skin  rather  tough, 
russet  brown  where  looi<ened  from  the  flesh;  the  flesh  I  line  thick,  dark  col- 
ored, remaining  rather  soft;  the  slender  seed  five-ninths  to  three-fifths  as  long 
as  the  fruit,  tWo-Revenths  to  one-third  as  wide  as  long,  russet  brown,  often 
~   rved.     The  stalks  and  brancheaof  the  fruit  clusters  are  deep  orange  colored. 

"■  lens  very  early.    A  "       '  "         .    ■       ■       .  .-  ... 

r  is  of  the  Lagoo  t; 
said  to  keep  very  ivell. 
1S030.     Gash  Haloo. 

Fruit  Raid  to  resemble  Kenteeahy  in  color;  <lescrihed  as  sweeter  and  better 
flavored  tlian  Gaaby. 
1S021.      Guem-fl-liltfziil. 

r>-ed  date,  with  a  stiine  uniisuHlly  large  and  a 

10032.     (loonJy.  ' 

A  third-ciaps  "wift"  variety;  fruit  almut  \\  inches  long,  about  ono-halt  aa 
wide,  oho  void-oblong,  keeping  its  shajie  fairly  well  when  pretmrved,  bay  to 
maroon  colored  when  ri|>e;  the  flesh  aliout  1^  lines  tbicK,  dark  colored, 
remaining  rather  soft,  thi'  sewl  flve-eighlhs  aw  long  as  the  fruit,  about  one- 
third  as  wi<le  as  lon^.  The  stalks  an<i  branches  of  the  fruit  clusters  are  bright 
orange  colored.    Said  tir  ripen  as  early  as  RejitenilM'r  Vh. 

Sweet  and  agreeable,  but  not  of  pro'niiun<'cd  flavor;  of  the  Lagoo  tyi*. 

1K023.     Holooa  liai/da;  also  IMmmia. 

A  second-class  "drv"  date;  fruit  IJ  to  1}  inches  long,  about  one-half  as^ 
wide, elliptical  in  outlfne,  not  coni'ijicuiiuslv  narroweil  at  the  ajiex,  widest  near 
the  middle,  dull  purplish  1m v  when  rijie;  the  flesh  1  to  1  j  lines  thick,  becoming 
very  firm  and  ilry;  the  seetl  about  seven-tenths  us  long  as  the  fruit  andone- 
thinl  to  two-flfths'  as  wide  as  long.     Thu  branchcH  of  the  fruit  clusters  are  pale 

Mu<'li  like  tlie  Lemsv,  hut  the  fruit  is  even  smaller.  It  rijiens  rather  early 
and  is  generally  eaten  freMh,  liecoining  hard  and  <lry  when  preserved. 

1S024.     IMmuiia. 

15020.     Uamra,  or  Iltimniia. 

A  third-clais  "dry"  dnti-;  fruit  1|  to  2  inchtv  long,  a1)out  one-hail  as  wide. 
ovoid,  ta{iering  from  near  the  base  tii  the  rounde<I  ajiex,  bright  jxirplieh  maroon 
when  ripe;  theflesh  1  lo;l  lines  Ihiek.  liecoming'juite  firm,  the  dark -eolon-d outer 
lone  thicker  than  thewhiteci'ntralix)rli.m:  thewiHl  two-thinis  to  four-fifths  a^- 
long  as  the  fruit,  generallv  al)out  twivliftiis  an  wide  as  long,  s'lmetimes  with 
rtronglv  develoiHil  winglite  ridges  on  the  sides.  The  stalks  and  branches  of 
the  fruit  clusterM  are  orange  coliired. 

Oneofthe  largest  and  most  eiiowy  of  the  "dry  "dales,     Muchrci<embl<<sIIomi 
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and  furpasHCs  it  in  brightness  ot  cnlor,  but  is  (((■cidedly  inferior  to  it  in  flavor. 
Ripens  III  the  latter  part  of  Octol>er  and  the;  beginning  of  November.     Said  to 
beep  well. 
16086.    Horrii. 

The  name  ia  alsoHpelled  "Hourra,"  "Harra,"  and  "Herra." 

A  tlrslrdaae  "dry  date;  fniit  alxiut  2  inches  long,  alxxit  one-half  iis  wide, 
ovate,  narrowed  from  the  hofv  to  the  roundwl  ajten,  rather  dull  purplish 
maroon  when  ripe,  the  flesh  2  tn  aj  lines  thick,  ivilh  its  white  central  Kone 
much  thicker  than  the  dark  outer  portion,  the  t<ee<.i  usually  about  one-half  as 
long  as  the  frnit.  The  (tlalke  and  branches  of  the  fruit  chiHtcrs  are  orange 
yellow.     The  leaves  are  large,  with  very  nninerous  slender  leaflets. 

The  frnit  is  the  larvest  and  flnert  produced  by  any  variety  of  the  "dry" 
class.  The  flesh  Ixi'iinieH  ((iiite  polid  in  the  ripe  fruit,  hut  is  never  extremely 
hard  and  dry.  It  has  the  characterisiic  nutty  flavor  of  the  dry  dates,  but  is 
much  richer  than  most  of  them.  It  is  at  its  liest  only  when  perfectly  mature 
and  is  one  of  the  best  keeping  varieties.  A  medium-early  sort,  ripening  in 
October. 
16027.    Seeiiia,  or  Ylhnif. 

A  lhird-clai«  "soft"  variety;  fruit  sliahtly  over  2  inches  long,  about  one- 
lulf  as  wide,  widest  at  or  near  the  middle,  roundeii  at  the  ba»e,  somewhat 
pointed  and  conspicuonsly  unsym metrical  at  apex,  not  keeping  its  shape  well 
when  preserved,  chestnut  brown,  with  a  sliKnt  purple  tinte  when  ripe,  the 
surface  shining,  the  flesh  over  2  lines  thick,  extremely  soft,  the  seed  neariy 
one-half  as  long  as  the  fruit,  about  two-fifths  as  wide  a.<4  long,  chei^nut  culorea. 

A  very  handsome  date,  with  eirupy,  translucent  flesh,  extremely  sweet, 
rather  insipid  in  flavor.     Karly  ripenm'g  sort.     Is  eaten  fresh. 
IS  028.     KiiTOOy. 

A  third-class  "soft"  variety;  fruit  1}  inches  long,  about  one-half  as  wide, 
ovoid,  narn>wed  from  near  the  base  to  the  rounded  apex,  keeping  its  shape 
fairiy  well  when  preserved,  bay  colored  when  ripe;  sltin,  where  loose,  olive 
brown;  the  flesh  al)ont  Ij  lines  thick,  rather  tough;  the  soed  al«>ut  five-eighths 
as  long  as  the  fruit,  about  om^-third  as  wide  as  long.  The  branches  and  stalks 
of  the  fruit  clusters  are  orange  colored. 

Flesh  rather  to<^h,  moderately  sweet,  flavor  agreeoible,  similar  to  that  of 
the  "dry"  dates. 

1S039.     Kenla. 

A  flrst-class  "dry"  date,  fruit  IJ  to  11  inches  long,  about  one-half  as  wide, 
narrowed  from  the  middle  or  above  it  to  the  broad  ai>ex,  dull  bay  colored 
when  ripe,  nmcli  of  the  skin  loosened  in  large  blisters  in  the  ripe  fruit,  the 
flesh  1}  to  2  lines  thick,  the  seed  four-sevenths  to  five-eighths  as  lung  as  the 
fruit,  rounded  at  Iwth  ends,  light  brown. 

The  leaves  of  this  variety  arc  rather  broad,  with  numerous  long,  narrow 
leaflets.  The  lighi-orange  stalks  of  tlie  fruit  clusters  arc  stout  and  horixontal 
or  ascending,  and  so  short  that  with  tlie  bunches  they  do  not  ei|ual  the  leaf- 
stalks. The  I'la-'lers  themselves  are  short,  thick,  and  densely  crowded  with 
frnit. 

One  of  the  most  highly  esteemed  and  widely  grown  of  the  dry  dates  found 
in  Tunis.  The  fruit  is  of  meilium  size,  the  flesh  rather  thin,  Ixicouiing  quite 
firm,  altho  not  verv  dry.  The  surface  ia  clean  and  dry  even  when  the 
fruit  is  [|uite  r\\ia.    It  is  not  si rupv,  altho  pleasantly  sweet,  and  can  beeatenin 

Soantity  without  cloying.  The  flavor  is  very  agreeable,  wholesome,  ami  of 
ie  nutty  <iuality  characteristic  of  most  ilry  dates.  One  of  the  U-st  of  the  dry 
datcii  in  keeping  quality,  la  a  couiiiamtiveiyearly-ritienLiig  variety,  maturing 
about  the  middle  of  October  and  perhaps  earlier.  One  of  the  two  most  pro- 
ductive varieties,  paid  to  give  an  abundant  crop  every  year,  fiaid  to  be  the 
most  salt- resistant  variety  in  high-lying,  well-dmiued  land. 

16030.     KenUenhy,  or  KaUirhi. 

A  third-class  "dry"  variety;  fri 
one'half  as  wiile,  oblong  or  sligh   „  ,  ,    . 

remaining  yellow;  the  flesh  1  to  2J   lines  thick,  Ixrcoming  hard  and  drv;  the 
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seed  alxiut  two-thirda  as  lon{>  as  the  fruit,  one'thiid  to  two-fifth^  aa  wide  as 
long,  broad  and  routideil  at  both  ends.  The  stalks  and  branijhes  of  the  fruit 
cluetera  are  dull  orange.  The  etatke  are  curved,  formii^  nearly  a  aemicirele, 
but  do  not  hang  down  below  the  foliage- 
Fruit  is  Hnialt,  thin  of  fienh,  and  becomes  hard  and  dry  almoet  before  it  haa 
lost  its  astrineency.  It  ripens  toward  the  end  of  October  and  l>^nning  of 
November.  Moderately  eweet  and  rather  tastelefls.  Yields  heavily,  being 
one  of  the  most  productive  varieties  found  in  Tunis,  and  is  said  to  give  a  good 
crop  every  year.     Repute<l  to  be  very  alkali  resistant. 

15031.  Khadmya. 

A  "dry"  dale;  fruit  35  to  40  mm.  long,  17.5  mm.  wide,  oblong,  narrowed 
at  the  apex,  bright  orange  before  nuiturity,  dull  light  brown  when  ripe;  seed 
large,  light  brown.  Branches  ot  fruit  clusters  bnght  orange.  Very  sweet, 
with  a  pleasant  flavor.     Ripens  in  Ottober. 

15032.  KhaU  (7). 

15033.  Khalt  Boo  Fagoog. 

A  "soft"  date;  very  similar  to  Boo  Fagoos,  42.5  mm.  lonfj,  25  mm.  wide, 
generally  mure  or  leas  ohovoid,  maroon  colored  when  ripe,  skin  much  folded; 
flesh  very  firm;  seed  large.     Branches  of  fruit  elustere  light  orange. 

Moderately  sweet,  with  a  fine  flavor  of  the  Horra  type. 

15034.  Khalt  Deyltiovia. 

A  sei^nd-class  date  of  the  " 
one-half  as  wide,  e)q;-shape<l,  n 
apex,  keeping  its  shB|>e  well  when  preserved,  dark  maroon  purple  when  ripe, 
much  of  tne  skin  loosened  into  soft  blisters;  the  flesh  about  2  lines  thick,  firm 
yet  t<;nder;  the  seed  about  two-fifths  aa  long  as  the  fruit,  about  one-third  as 
wide  as  ionfr,  cinnamon  brown.  The  stalks  and  branches  of  the  fruit  cluslere 
are  light  yellow. 

The  fruit  is  rather  small,  with  fairly  thick,  firm  flesh.  The  fine  flavor  sug- 
gests that  ot  Dtfglet  Noor,  whicJi  it  resembles  also  in  the  shape  ot  the  fruit  and 
the  maize-yellow  color  of  the  branches  of  the  clusters. 

10035.     Khull  da-iMi. 

"  Gama"  means  wheat,  and  is  said  to  refer  ^^  the  i-olor  of  the  truit. 
16036.     Khtdl  Homeed. 

A  third-class  "  soft"  variety;  fruit  \%  inches  long,  about  one-half  as  wide, 
ellipsoidal,  generally  slightly  narrowed  at  l)oth  ends,  keeping  ils  shape  weil 
when  preserved,  bright  maroon  when  ripe;  the  flesh  ij  hne^  thick,  rather  firm, 
not  very  sugary;  the  seed  I'niooth,  five-eighths  as  long  a,s  the  fruit,  about  two- 
fifths  as  wide  as  lung,  widci't  above  the  middle. 

18037.     Khali  Ilarraon-h. 

A  second- cla^s  "soft"  date;  fruit  IJ  to  over  2  inches  long,  narrowed  from 
near  the  baHe  to  the  somewhat  pointed  apex,  keeping  its  shape  well  when  pre- 
eerveil,  dark-niarocm  pnrjite  when  ripe;  the  flesh  2  to  3  lines  thick,  Ann  yet 
lender^  very  su^ry;  the  Heed  one-lialf  to  flve-ninths  as  long  as  the  fruit,  afcmut 
cne-thinl  as  wide  as  long.  The  branches  of  the  fruit  clusters  are  orange  col- 
ored. The  crown  ot  toiiage  is  well  developed,  the  leaves  large,  and  the  leaflets 
long  and  inimerottB. 

The  largi',  handsome  fruit  Komewhat  resembles  that  of  Horra,  Imlh  in 
appeanini-e  iind  flavor.  The  flesh  is  copious,  firm  yet  tender,  and  contains  a 
great  cleal  of  tm^t. 

16038.     Khalt  Kebeer. 


16039.     KhaU  KenUwti-in. 
Oix'urK  ill  the  Jerid;  apjiarently  not  u 
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16040      k'halt  Mocahem. 

A  Becond-claBS  "mitt"  date;  frait  1}  toll  inches  InnK,  about  one-lialf  as 
wide,  ef^Bhai)ed,  narrowed  from  atMnt  the  middle  to  tlie  rounded  apex,  keep- 
ing itfl  fliape  perfectly  wlien  preserved;  dark  [inine  purple  wtienri]ie,  the  skin 
moelly  ailfienrit;  very  elosely  to  tlie  flesh,  conspicuoui'lv  markect  willi  tmna- 
veree  and  lon){itiidinal  scam;  thu  flesh  ab">ut  i  lines  thick,  firm  vet  tender; 
the  seed  abuut  one-half  aa  lnii):  as  the  fruit,  nearly  one-half  as  wiile  um  longr, 
broadest  near  the  middle,  light  bn)wu,  rough.  The  braiiehes of  the  fruit  cIub- 
ters  are  briftlit  oranfce. 

The  excellent   fruit   xa  eharacCerized   by   hn  dark  prune   color,  curloucly 
Bcarreil  akin,  cupJouB  soft  tleeh,  and  very  eweet,  highly  attractive  flavor.  ' 
Apparently  keeps  perfectly. 
15041.     Kharooby,  or  Khnrroubi. 

A  thini-i-tass  "Hofi"  variety;  fruit  alwut  Sincbex  long,  less  than  two-rtftliB  as 
wide,  oblong,  uiten  ^iiinewhat  wider  near  Ihe  apfx  than  eiH-'uhere,  1>etween 
bay  and  maroon  colored  when  ripe,  the  iiurface  shining:  Ihe  Kkiii  conspicu- 
ouMly  loosened  and  remaining  light  yellow;  the  flesh  1  to  2  iinvc  tlilc';,  rather' 
soft  and  dark  colored;  the  seed  i:early  three-fifths  as  long  as  thp  fruit,  one- 
third  as  wide  at  long,  generally  somewhat  curved.  The  stalks  and  branches 
of  the  fruit  chmlers  are  orango  colored. 

Flesh  of  the  ripe  frnit  of  the  consistency  of  jelly,  iiio'ierately  8wt*t,  agree- 
able in  flavor,  resembling  Lagoo,  Said  to  preserve  well.  Ripens  in  Oc-tohi  r. 
16043.     Kiebn,  or  (?)  Keniebi. 

A  second-clSfH  "dry"  varietv;  fruit  about  IJ  inches  long,  two-thirds  as 
wide,  ovoid  or  oblong-ovoid,  widest  below  the  miiidle,  purplish  maroon  or 
l)ay  when  rine:  the  flesh  2  to  24  lines  thick,  firm  but  tender;  the  seed  very 
nearly  two-thirds  as  long  as  the  fruit,  two- fifths  as  wide  as  long,  russet  brown. 
The  branches  of  the  fruit  clusters  are  deep  orange.  The  foliage  is  character- 
ized by  haviuK  few  spines  and  these  are  slender  and  weak. 

The  fruit,  which  preserves  well,  is  very  sweet  and  well  flavored,  in  the  lat- 
ter respect  being  intermediate  between  Horra  and  Lagoo.     Its  fruits  ripen  in. 
October. 
1B043.     /.(1500. 

A  Becond-class  "soft"  date;  fruit  nearly  2  inches  long,  four-ninths  as  wide, 
oblong,  tapering  slightly  to  the  apex,  more  or  lesH  curved,  tiay  to  light  maroon 
colorra  wnen  riiie,  the  surface  somewhat  shining;  the  flesh  about  2  lines 
thick,  rather  tough,  dark  colore<l;  the  seeds  slender,  thrce-filths  to  two-thirds 
as  long  as  the  fruit,  two-sevenths  to  one-third  as  wide  as  long,  russet  brown, 
itssurlace  roughened  with  fine  wrinkles.  The  stalks  and  branches  of  the  fruit 
clusters  are  orange  colored,  the  crown  of  foliage  is  rather  small,  the  leaies 
short  and  rather  thick,  with  long,  rather  wide  leaflets. 

One  of  the  earliest  kinds;  said  to  ripen  by  the  nnddle  of  September.    The 
fruit  18  of  medium  length,  narrow,  and  dark  colored  when  ripe.    The  flesh  is 
rather  thin,  but  soft,  very  sweet,  and  of  an  agreeable,  characteristic  flavor, 
somewhat  resembling  Khars.     It  keeps  well. 
1S044.     Lemny. 

A  seirond-class  "dry"  date;  fruit  IJ  to  1}  inches  long,  alx>ttt  one-half  as 
wide,  elliptical  in  outline,  not  conspicuously  narrowed  toward  the  apex,  often 
sligljtly  curved,  dull  purplish  maroon  when  ripe;  the  flesh  1  to  2  lines  thick, 
becoming  very  firm  and  dry;  the  seed  about  two-thirds  as  long  as  the  fruit, 
generally  one-thini  as  wide  as  long.  The  branches  of  the  fruit  clusters  are 
orange  I'-oiored. 

This  is  a  small,  tlim-fleshed  dry  date,  sometimes  preserved,  t)iit  usually  eaten 
fresh  and  even  liefore  it  is  perfectly  ri)ie,  as  the  fleah  wKin  becomes  dry  and 
hard.     It  is  deliciously  sweet  and  has  a  line  flavor,  tasting  somewhat  hke 
chestnutB.     Said  to  mature  at  the  end  ol  August. 
1604B.      .VemMrr. 

A  first-class  date  ot  the  "soft"  type;  tmit  2  to  2J  inches  long,  about  one- 
half  as  wide,  oblong,  broad,  and  rounded  at  Ixith  ends,  keeping  its  shape  well 
when  preserved;  brownish  maroon  when  npe;  the  flesh  2  to  2j  lines  thick; 
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tlie  seed  broad  at  both  ends,  about  one-half  as  long  as  ttlt^  fruit,  one-half  as 
wide  as  long,  very  rough. 

The  leaves  are  long  and  broad,  and  rather  ftitf  and  heavy,  crowded  with 
very  nutnertms  long  leaflels,  and  their  stalks  are  armed  almost  thrnout  their 
ienfcth  with  long,  ptout  epines.  The  fmit  clusters  are  short  and  dense,  their 
stalks  bright  yellow,  rather  short,  stout,  and  only  nicBteralely  curved,  kj  that 
the  bundles  do  not  hang  down  lielow  the  leaves  a."  in  the  I)e(flet  Noor,  but  are 
almost  hidden  by  the  foliage. 

This  iirodnre^  fruit  that  is  Ihoiight  by  many  of  the  natives,  and  even  by 
some  of^tlie  few  Eiiropeana  who  have  lasted  it,  to  Burpass  the  D^kt  Noor;  is 
at  least  ei)nal  in  ijiiality  to  the  Degkd  Noor,  which  it  considerably  resembles 
in  flavor.  In  size  Menakher  dates  are  1  ^  to  nearly  2  times  as  large  as  those 
of  the  Deglet  Noor  vaHety;  in  eolor  they  are  (teneraliy  darker.  The  seed,  tho 
thick,  is  short  in  proportion  to  the  length  of  the  fruit,  it  is  very  different  in 
appearant*  from  that  of  tlie  Deglet  Noor.  The  thiik,  translucent  flesh,  altho 
soft  and  sirupy,  l)ecomes  Grm  when  preserved,  just  as  does  that  of  the  Deslet 
Noor.  If  prep'erved  withany  care  Menakher  dates  keep  their  shape  admirably. 
The  skin  does  not  bwnrne  slii'ky  but  remains  dry  and  clean,  woich  is  a  very 
desirable  property  in  a  dessert  fruit.  An  objectionable  feature  is  the  strong 
develo|)ment  of  the  white,  stringy  core.  Thiscfindnishes  perceptibly,  however, 
in  thoroly  ripe  Erntt.  The  consensus  of  opinion  is  that  in  point  of  appearance, 
cleanneas  of  skin,  kepjiing  quality,  and  delicacy  of  flavor  the  Menakner  dates 
surpass  the  Deglet  Nimr,  while  the  latter  are  superior  in  the  crieper  texture  of 
the  flesh  and  email  development  of  the  stringy  core,  or  "  ng." 

This  variety  ripens  its  fniita  in  the  latter  part  of  October.     It  is  said  to  yield 
little  <luring  the  tint  few  years  after  the  offshoots  are  [ilanted,  but  afterwards 
BurpasBea  the  Deglet  Noor  in  yield,  one  i«lni  [iroducing  sonietinies  220  pounds 
of  dates. 
15046.     Moth  Begrii,  or  Sloukh  Begri. 

A  sei-ond-clasa  "soft"  variety:  fruit  IJ  to  1)  inches  long,  about  three-fonrths 
as  wide,  broadest  at  the  base,  and  narrowed  thence  to  the  broad,  rounded 
apex,  flattened  on  the  sides,  bright  bay  colored  when  ripe;  the  flesh  very 
soft,  aljciut  ii  lines  thick,  rather  dark  coloreci,  translucent;  the  seed  light 
brown,  one-half  to  two-tbirdsas  long  ns  the  fruit,  alunit  twice  as  long  as  wide, 
rounded  at  both  ends.     The  stalks  and  branches  of  the  fruit  clusters  are  light 

The  trees  are  said  not  to  hear  heavilv.  The  dates  are  rather  small  and  have 
an  unusual  shape.  The  translucent  flesh  is  very  soft,  but  the  fruit  is  eaid  to 
preserve  well.  It  is  very  sweet  and  of  delicious  flavor,  resembling  and  perhaps 
equaling  the  Deglet  Noor,     Fruit  ripens  in  the  latter  part  of  October. 

16047.  OmAmmarn. 

Said  to  resemble  Aminary,  but  to  lie  larger.  Reported  to  ripen  at  the  end 
of  Sepleintier  and  not  to  keep  well. 

16048.  Ol-ht  Fteemy.     (French,  ftukht  Ftimi.) 

A  second-class  "soft"  date;  fruit  2  to  2}  inches  long,  about  two-fifths  ae 
wide,  oblong,  straight,  somewhat  iKiinted  at  the  a|iex,  deep  nurplisb  maroon 
when  ripe,  the  surface'  shining;  the  flesh  2]  to  'A  lines  thick,  soft;  the  seed 
slender,  alxiut  one-halt  as  long  as  the  fruit,  only  two-sevenths  as  wide  as  long; 
dnrk  brown.  The  stalks  and  hranchea  of  the  fruit  clusters  are  ri eh  orange. 
The  many  fmit  clusters  are  short-stalke<l  and  almost  hidden  by  the  foliage. 

The  very  handsome  fruit  is  longer  and  more  slender  thwi  that  of  Ftcemy, 
and  is  often  brighter  colored,  biit  is  otherwise  very  similar.  In  regard  to 
flavor,  no  difference  coulil  \k  detected.  Altho  very  soft  and  sirupy,  the  fruits 
preserve  well.  Okht  Fteemy  palms  give  a  good  crop  every  year  and  are  very 
productive.  These  dates  are  not  generally  rii>e  before  November.  Among 
the  most  alkali-resistant  varieties, 

19049.     Remla. 

A  tliirrl-daiis  "dry"   dale;    fruit  1}  ti>  Is  inches  long,  alx)ut  one-half  as 

wide,  oblong,  somewhat  [minted  at  the  ajiex,  generally  distinctly  constricted 

"  """"     •  ■■      ■  •     •  ,  (Ml()red  when  rii)e;  the  flesh  about  I 

e-half  to  two-thin:is  as  long  as  the  fruit. 
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a  little  leBS  than  one-half  as  wide  as  long.     The  stalkn  and  blanches  of  the 
fruit  cluatere  are  briijlit  orange. 

Flesh  firm,  moderately  sweet,  with  an  agreeable  flavor  resembling  that  of 
Thaby.     Said  to  ripeo  early. 
ISOfiO.     Elian.     (Sometimes  known  as  Rhari  (or  Qhars  or  Chereit)  Metligu't.) 

A  second-class  tho  well-known  date  of  the  "soft"  type;  fruit  Ij  to  over  2 
inches  long,  twij-liftha  to  four-ninths  as  wide,  oblong  or  inversely  egg-ehaped, 
bay  colored  when  ripe,  its  snrfa[«  somewhat  shining;  the  flesh  2  to  4  tinea 
thick,  very  soft;  the  slender  peeii  tivt'-ciKhths  to  three-fifths  as  long  as  the 
fruit,  two-seventha  to  one-third  as  wide  an  long,  broad  and  rounded  at  both 
ends.  The  ripe  fruit  does  not  kei'p  its  shape  well  when  preserved.  The  stalks 
and  branches  of  the  fniit  clusters  are  bright  orange.  The  trunk  ia  stout  and 
the  foliage  luxuriant,  numerous  long  leaven  being  crowded  with  long,  broad 
leaflets. 

Oneof  the  earliest.    Said  to  liegin  to  ripen  es  early  a»  the  end  of  July.    The 
fruit  is  large,  bay  colored  when  ripe,  with  eopiiiiiB  soft,  sirupy,  translucent 
flesh,  very  sweet  and  rich-flavored.     Not  one  of  the  best-keeping  sorts. 
16051.     .S'bd  .Iruoun. 

Said  to  Iw  rare  an<l  of  fairly  good  quality.     Keporte<i  to  be  a  long,  slender 
date,  ripening  in  <>ctol)er  an<]  not  keeping  well. 
16062.     Naiilxi  Boo  lira. 

A  third-class  "soft"  variety;  fruit  2  to  over  2j  inches  long,  al)out  three- 
seventbs  as  wide,  oblong,  Komenhat  pointed  at  the  apex,  tisually  curveit; 
prune  purple  when  ri[>e;  the  surface  rather  dull;  the  flesh  Sand  'i\  lines  thick, 
rather  firin;  the  slender  seed  about  one-half  as  long  as  the  fruit  and  two-sevenths 
to  one-third  as  wide  as  lung.  The  stalks  atid  branches  of  the  fniit  dusters 
are  bright  orange  colored. 

The  largest  of  the  Tunisian  varieties.    Fleph  thick,  rather  tough.     Flavor 
agreeable,  suggesting  Boo  Fagoos.     Kipens  about  the  end  of  October. 
1B053.     Tfijaztcem.     (Al«.  Tajaziwuinc,  or  Tafezoirren.) 

A  flrst-class  "soft"  date;  fruit  2  to  2^  inches  lone,  about  two-flfths  as  wide, 
oblong,  tajjering  slightly  from  base  to  apex,  bright  Imy  colored  when  ripe;  the 
skin  conspicuously  mart  e<i  with  short  hnear  scars;  tbefleeh  IJ  to2  lines  thick; 
the  slender  seed  about  tbree-flfths  as  long  us  the  fruit. 

The  handsome  fruit  is  easily  recojgnizeil  by  its  long,  narrow  shape,  bright- 
bay  color,  and  curiously  marked  skin.     It  if.  said   to  rijwn  in  October.     The 
flesh  is  soft  and  trani>lucent,  like  that  of  the  Dt^let  Noor.     It  is  very  sweet, 
and  of  excellent  flavor. 
1B0D4.     Tantahomht,  or  Taidaboucht. 

A  third-class  "soft"  date;  fruit  nearly  spherical,  usually  somewhat  wider 
than  long,  1  .to  IJ  inches  in  greate.^'t  diameter,  usually  widei>t  above  the 
middle,  Klightly  deprest  at  apex,  not  keeping  its  shafie  well  when  preserved, 
very  dark  brown  purple  (almost  black)  when  ripe;  the  flesh  .^  to  5  lines  thick, 
verysoftand  dark  colore<l;  the  large  seed  two-thirds  to  four-fifths  as  long  as 
the  fruit,  one-half  to  two-thirds  as  wide  as  long;  smooth.  The  stalks  and 
blanches  of  the  fruit  clusters  are  deep  orange  colored. 

A  date  remarkable  for  ita  round  shape  and  very  soft,  almost  black  flesh. 
Flavor  peculiar  and  eliaracteristic,  even  perfectly  ripe  fruit  retaining  a  certain 
amount  of  astringency. 
160B6.     Tenateen.     (French  orthc^raphy,  Taneubi.,  or  Tenma'ine.) 

A  third-class  "soft"  variety;  fruit  18  to  IJ  inches  long,  about  one-balf  as 
wide,  qjilong,  not  keeping  ita  shape  well  when  preserved,  black  when  ripe;  the 
flesh  very  soft,  nearly  black;  the  seed  live-ninths  to  flve-elghthsas  long  as  the 
fruit,  about  one-third  as  wide  aR  long,  rather  dark  brown. 

The  flavor  of  the  very  swei't,  soft,  dark-colored  flesh  eu^eeta  Tozer  Zaid 
Safra,  hut  is  more  agreeable.     Js  said  to  ripen  in  October. 
16066.      Thahy,  or  Dzkabi. 

A  second-class  "dry"  variety;  fruit  IS  inches  long  or  slightly  longer,  about 
one-half  as  wide;  oblong,  often  aliglitly  constricted  a  little  at»ve  the  l^e,  some- 
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what  pointed  at  apex;  brinht  reddish  brown  when  ripe;  the  fleeh  1  to  1  j  lines 
thick,  rather  tough,  the  dark-colored  outer  zone  apparently  much  thicker  than 
the  white  inner  portion.  Seed  about  three-Afths  as  long  as  thefniit,  rather 
slender.    The  stalks  and  branches  of  the  fruit  clusters  are  rich  orange  colored. 

It  is  one  of  the  handsomestof  the"dry"  dates,  and  one  of  the  most  Lttttuctive 
when  preserved,  keeping  [lerfertlv  it^  shape  and  i(s  beautiful,  warm  reddish 
brown  color,     it  has  an  SKreeable,  wliolcwinie  flavor,  and  can  be  eaten  in 
quanUty  without  cloying.     !t  matures  in  October. 
1606-7.      Touiadanl. 

Fruit  said  to  be  very  large  and  lonj;,  yellow,  and  of  goi"l  Havor,  ripening  iit 
the  same  time  as  Fteemy  and  keeping  well. 
16088.     Tozer  Zaid  Khala. 

A  third-dasB  "Bolt"  variety;  fruit  IJ  to  IJ  inches  long,  three-fitths  to  two- 
tbirdaas  wide;obovoid  or  oblong,  broad  and  rounded  at  &i>ex,  not  keeping  its 
shape  well  when  preserved;  blai'k  when  ripe;  the  flesh  about  2  lines  thick, 
ver^  soft  and  sirupv,  nearly  black;  the  setd  about  two-fifths  as  long  as  tlie 
fruit,  about  two-finne  as  wide  as  long;  dark  brown. 

Leas  common  than  Tozer  Zaid   Safra,  which  it  very  cla*ly   resembles  in 
appearance  and  flavor. 
16069.      Tuifr  Zaid  .Safni. 

A  third-class  "soft"  date;  fruit  Ij  to  IS  inches  lone,  generally  four-sevenths  to 
two-thirds  but  sometimes  only  one- half  as  wiilees  long;  oblong  or  oblong  e^ 
shaped,  widest  near  the  middle,  broad  and  rounded  at  Die  apex,  not  keeping  its 
shape  well  when  preserved;  the  flesh  Ij  lines  thick,  extremely  soft  and  airupy; 
nearly  black;  the  relatively  Isr^  seed  alxmt  one-half  as  long  as  the  fruit,  twb- 
flftha  to  one-half  a-i  wide  as  long,  light  brown. 

Flavor  characteristie,  much  apprei-iBlt»l  by  the  natives.  Generally  eaten 
fresh,  but  sometimes  preserved  foraphorttime.  Yields  heavily.  Fruit  ripens 
in  the  latter  part  of  October.  Said  to  be  one  of  the  four  salt- resistant  varieties. 
16060.      JVoiy'd,  or  Troandja. 

A  first-elasB  "soft"  date;  fruit  perfectly  round,  or  nearly  so,  1}  to  nearly  2 
inches  in  greatest  diameter;  maroon  to  prune  purple  when  ripe;  the  fleah  4  to 
6  lines  thick,  very  migaiy  yet  Arm;  the  seed  very  thick,  six-tentha  to  seven- 
tenths  as  long  as  the  fruit  and  almut  three-lifths  as  loiig  as  wide;  much  fur- 
niwed.  Thefoliageisdense,  the  leaves  wide,  crowded  with  leaflets,  and  droop- 
ing gracefully  at  the  ends. 

The  fruit,  which  ripens  in  October,  is  reniarkable  for  its  Iht^  size,  the  thick- 
ness of  its  flesh,  and  ita  globular  ahaiie.  The  short,  very  thick  seed  is  also 
characteristic.  The  flesh  is  very  firiii  and  even  somewhat  tough,  extremely 
sweet  and  very  rich  Havored,  the  flavor  fuggesting  that  of  the  Fteemy. 
Tronja  dales  can  not  be  eaten  in  large  iiuantitiea,  as  their  richness  soon  cloy.", 
but  as  a  dessert  fruit  they  are  very  promising. 
1H061.     Zrai. 

Fruit  said  to  resemble  Deglet  Koor  in  color. 
18062.     Zekry. 

A  second-class  "soft"  date;  tniit  IJ  to  near  1§  inches  long,  about  one-half 
aa  wide,  obovoid,  keeping  its  shaiie  fairly  well  when  pre!<ervcd,  bay  to  maroon 
when  ripe;  the  flesh  about  IJ  lines  thick,  mmleralely  soft;  the  seeil  abnut 
four-sevenths  as  long  as  the  fniit,  about  two-fiiths  as  wide  as  long.  The  stalks 
and  branches  of  the  fniit  clusters  are  omnge  coloreil. 

When  perfectly  rijie  the  flesh,  altho  rather  thin,  is  soft  and  very  sweet. 
The  flavor  is  characteristic,  suggesting  both  chestnuts  and  iierHimmoiis.     i^id 
to  yield  heavily. 
16063.     Moiather  (?). 
15064.     Mmnkher  (7) 
15068  to  16210. 

One  hundred  and  forty-six  unidentilicd  palms  of  Mr.  Kearney's  ahipment, 
which  were  planted  in  the  Date  Garden  at  Mecca,  Cal. 
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1S211.    Phoenix  dacttufbra.  Date. 

1  Prof.  A.  V,  Stubenrauch  in  the  upring  of 


15212.    Phobmix  dacttlifera.  Date. 

From  Pomona,  Cal.  Secarwl  by  Prof.  A.  V.  Stubenranch,  from  the  Bubsuthm 
tit  Pomona,  Cal.,  anil  transplanted  to  the  Date  (iarden  at  Mecca,  t'al.,  in  1904 
and  1905. 

15213  to  15224.    Phoenix  DAnrrLiFBRA.  Date. 

From  Siwah  OafOB 
March  23,  1906,  i 

A  collection  of  date  auckers  secured  by  Mr.  Banktn 

of  Siwah  in  February,  1905,  to  get  them.  The  Arab  n 
Rankin. 

1621S.     Gazalaj.  16217.     Kayby. 

18214.     Fmhee.  15218.     A:'iiq/,  or  Widy. 

16215.    Saydy.  16219.     Male  palmH. 

15816.     KogkmO<ual.  15330.    Sai/dy. 

"Dried  dates  from  the  Qasia  of  Siwah.  According  to  Cailliaud  they  are  the 
third  in  quality  of  the  Siwah  dates.  While  fresh  these  are  packed  in  baskets 
to  be  exported  and  sold  in  Egypt"     {Rantin.) 

IS  of  this  shipment  which 


15225  to  15313.    Phoenix  dacttlifera. 


16235.     Bery.  15338.     Sayer. 

15336.     ITelawj.  16399.     dummy. 

16327.     Hevezy.  16380.     Khednry. 

16381  to  16818.     (Numbers  assigned  to  S3  palms  which  Iwt  their  labelx  in 
transit. 


15314.    Phoenix  dacttlifera. 

From  Haraeille,  Fn 
5,1905. 

VtgUt  Noor.    Seed, 

15315  to  15332. 


1,  Wa«eda, 


16815  to  16320.     Brabhica  rapa.  Turnip. 

16816.     Shogoin.  16818.     -Ynffa-A'n'ni. 

16816.  TtnniyL  16319.      llino. 

16817.  Omi-Kabu.  16830.     KoIaib>i. 
7217— No.  97-07 13 
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15315  to  15332— Continued. 

Ifi321  to  1S332.  RAPHANUsBp. 
10321.  Xfrima  Marvthiri. 
1B382.     Nerimi  Skirihoto. 


16324.     Miyashige. 

15326.     Iluryo. 

15326.     Kctrn   Early   Au- 


1B327.  TokhtTi. 

1D828.  Shogoin. 

1DS2B.  Hhrifi    Siikuraghi- 

16830.  Xorigiichi. 

16331.  KnTama, 

1BS82.  Lale  fiakuraehinvi. 


15333  to  15371. 

From  Pretoria,  Transvaal.  Preseijited  by  Prof.  J.  Burtf  Davy,  government 
agrostologiat  aiid  botanist,  Transvaal  Department  of  Agriculture;.  Keceiveif 
August  14,  1905. 


Forage  grasses.    The  numbers  in  parentheeeea 


16334.     .\ristida  ep.     From  Na- 


thoBO  assigned  by  Professor  Davy. 

18851.  (Nativegraes.)   (467/06) 

16352.  (SaUvegraaa.)    (469,06) 

15363.  (Sativegra*.)    (298/05) 

16364.  (Nativegrasa.)    (464/05) 

16866.  Ghlobis  sp.     (403/05) 

16866.  (Native grass.)    (472/05) 

15867.  (Nativegress.)    (466/05) 

15358.  £ba<ibost[s   sp.      Fixim 

Natal,     (289,06) 

16369.  EBAGBOOTiBsp.    (390/05) 

15360.  (Nativegrass.)    (429/05) 

15861.  (NaUvegrass.)    (396/05) 

15363.  Pahpalum  sp.     (234/05) 

15363.  (NaUvegrass.)    (232/05) 

15364.  Eraghostih   c  u  k  v  c  l  a 

VALIDA.        (307/05) 

16866.  (NaUvegraas.)    (425/05) 
16366.     Sftabia  sulcata.    From 

Natal.     (312/05) 

16867.  (Nativegrass.)   (388/05) 

16368.  (Nativegrass.)    (387/05) 

16369.  (Native   grass.)     From 
Natal.     (315,1^) 

15370.  (Nativegrass.)    (308,05) 

15371.  (Nativegrass.)    (296,05) 

' '  Several  of  the  species  of  Setaria  and  Kragrostis  are  valuable  forage  grasses.  Setaria 
tulcalu  (S.  P.  I.  No.  1.5366)  is  oneof  our  bet>t  forage  grantes,  but  requires  a  warm  climate. 
It  will  stand  i<ome  frost,  however,  as  the  roots  have  not  been  killed  uith  a  tempera- 
ture of  -I-  18°  F.  Setaria  aurea  (S.  P.  I.  No.  15344)  is  a  valuable  hay  grass.  8.  P.  1. 
No.  15340  and  S.  P.  1,  No.  16337,  forms  of  Chlorit  virgvla.  tho  annual,  are  of  great 
value  here,  making  an  excellent  and  sweet  hay.  This  grass  ought  lo  be  tried  in  Ari- 
zona, New  Mexico,  and  southern  California,  and  I  am  sending  seed  to  the  Arizona 
and  Cahfomla  stations."     (iXriy.) 


16386. 

(Native  graas. )  From 
Natal.     (305/05) 

15336* 

(Natal  fedtop.)  From 
Natal.     (239/05) 

16337. 

Chlorisviboata.  From 
Natal.     (290/05) 

16338. 

Khauhostis  sp.  From 
Natal.     (289/06) 

15389. 

(Nativegrass.)    (292/05) 

16340. 

<iANB(7).     {233A)5) 

16841. 

SETARlASp.       (300/05) 

16342. 

KH*<;n,)STiMsp.    (295/05) 

16343. 

( Native  grsfls.)    (;i86,05) 

16344. 

Sbtabi.i  AiiKEA.  From 
Natal.     (299/05) 

16346. 

(Nativegrass.)    (297/05) 

15346. 

(Nativegrass.)    (388/05) 

16347. 

(Nativegrass.)    (423;05) 

15848. 

(Nativegrass.)    (520j05) 

16840. 

(Nativegrass.)    (306/TO) 

158BO. 

(Nativegrass.)    (471/0^) 
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15372.      COLOCASIA    ANTIQUORUH   ESCULENTTH.  TOTO. 

From    Mayaguez,   P.   R.     Received    thru   Mr.  H.  C.  HenrickBen,  Agricultural 
Experiment  Station,  Angnst  15,  1906. 


"This  ie  one  of  the40(?)  varletiee  oE  taro  cultii-ated  in  Hawaii.  Boota  of  this 
variety,  called  JajHinae,  were  Bent  from  the  Hawaiian  Experiment  Station  to  the 
Porto  Kico  P'xperiment  Station  in  1903.  It  does  not  compare  favorably  in  Porto 
Rico  with  the  Trinidad  taro  of  the  same  type."     {BarreU.) 

15373.      CoLOCASIA   ANTIQUOBCM   E8CULENTUM.  TbtO. 


"ThiB  variety  is  known  as  th»  Royal  taro  in  Hawaii.     It  isoneof  the  few  true 
taro!)   havint;  purpliHh  roote.     The   Porto  Rico   Experiment  Station  received   this 


15374.  Arracacia  bsculenta.  Apio. 

From  Ponce,  P.  R.     Received  thru  Mr.  J.  W.  van  I,eenhoft,  August  15,  1905. 

"Tho  this  plant  IB  not  cultivated  in  Porto  Rico  eo  widely  as  in  Venezuela,  it  always 
sellH  for  a  grH>d  prite  in  the  local  market.  It  f^rowa  better  in  elevated  districts,  pre- 
ferring a  cool,  moist  Bitnation.  Partial  shade  seeme  to  be  beneficial  at  low  elevations. 
It  should  be  treated  like  carrotB."     {Barrett.) 

15375.  Pyrus  sp.  Pear. 
I'rom  Shonghu,  China.    Received  thru  Rev,  J.  M,  W,  Famham,  August  16, 1905. 

15376.  KuBUS  ap.  Raspbeny. 

From  Shanghai,  China.     Received  thru  Rev.  J.  M.  W.  Farnham,  August  16, 1905. 
"A  berry  tjrowine  wild  on  the  mountains  about  150  miles  southwest  of  Shanghai. 


15377  to  15422. 


1B877.     Xanthohoma  sp.  Tantia. 

OtMyamfra  Verde.     "A  dwarf  yautia  with  pink  tubers  of  firat  quality;  not 
widely  cultivated."     (Barrelt. ) 
1B378.     Cai.adiu«  sp. 

Brava.     "A  weed  in  Helda.     Leaves  have  a  coppery  luster.     The  grated 
yellow  corm  is  used  to  kill  maggots  in  sores  on  cattle."     {Barrett) 
1B879.     Xantbosiima  sp.  Tautia. 

OrqueUi.     "A  small  yautia  with  whitish  petioles  and  pale  leaves;  the  tuber 
is  hard,  yellow,  and  of  second  quality;  cultivated  in  but  few  districts  in  Porto 
Rico."     (Barrett.) 
1SS80.     Xamthosoha  sp.  TaatlB. 

"A  yautia  received  from  the  Botanic  (iardeuB,  Aburi,  Gold  Coast,  West 
Africa;  it  is  apparently  identical  with  one  ol  the  Jamaican  varieties  and  was 
very  proljably  introduced  into  Africa  from  the  West  Indies."     (BanvH.) 
16881.    CoLoCAHiA  Bp.  Taro. 

a  the  Porto  Rico  Experiment  Station  by  Mr.  E. 
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15377  to  15422— Continued. 

1B882.     C.iMXAsrA  ^p.  Taro. 

Malani/n.     "Preeeiited  to  the  rortoKicoKxjjeriment  Station  l>y  Mr.  E-Andrt, 
of  Trinirfa*!."     (/i.irrrtf.) 
1B383.     Xantiidhiiua  i-p.  Tautia. 

"A  yautia  ntciveil  from  Triniilail,  ivIiiTe  it  ia  ki 
tbis  variety,  however,  wan  mif  receiviil  in  the 
( Bnrretl. ) 
16384.     Xan-thiihiima  Rp- 


16S8fi.     Xa.-ithiikoma  sp.  Tautia. 

Marthticii.  "A  Rml-ciasn  yaulia  widely  ("iiltivaU^l  in  Pnrto  Rioo,  thn  ncit 
ohKerveil  in  citlleirtintiH  from  other  Wei^t  [iiilia  i^ilandp.  It  haa  tlie  j>etiolefi 
bloU:hed  with  nute,  inan)on,  and  civarn,  and  the  b]a<i<>H  are  ilark  green;  the 
MnsilUh  tube™  are  obliinii,  yellow,  anil  of  a  lirui  teslure  when  (■ooke<i.  (Silkxl 
QniTilal  tLttd  Hueni  in  some  W^litiett."  (Biirr^l.) 
Ifi386.     Xan'tiionoma  np.  Tautia. 

A  firHt-[;las8  yautia  obtained  in  Caracaii,  Venezuela,  in  MXXi  by  Mr.  O.  W. 
Barrett.     "It  attuinsa  height  of  5  feet  and  the  larget^t  tul)erH  weigh  from  1  to  2 
pounds.    Thiaisafonnof  No.  15417  of  I'orto  Ri»},  Trinidad,  Belize,  and  Cuba; 
it  may  In;  conaidered  the  beat  of  all  known  yautiaa."     [lluTrell. ) 
15387.     XANTHoaoMA  ap.  Yautia. 

AmarUUi.     "A  common  yautia  in  Porto  Rico,  prized  for  its  ilrought-resiHting 

— I  1 ■ !!.:_..  __.5  ..r_i_i "ritious  yellov"  '"'  "~"    -■  '-  -   "  '  — 

{Barrrlt.) 


GfiigihriUa.  "A  second- ylaaa  yautia  from  the  Arecil)o  district  of  Porto  Rif(i; 
the  long,  slender,  pinkiah  tubere  are  of  fair  ijuality ;  it  is  one  of  the  varieties 
of  the  peculiar  ftat-leavod  Minwla  typt',"      {/laircll. ) 

16380.  XANTiioaoMA  !^p.  Tautia. 
LwjiiHh.     "A  yantia  |ir<.ibably  identical  with  No.  l-'Uli;  cultivated  at  Cidra, 

P.  R.''      {Hiirretl.) 

16390.     Xanthomoha  ap.  Tautia. 

Ti^-nn.  "A  aei'ond-claHB  yautia,  not  well  kmn 
haa  tihort  tubers  and  n  different  Etooling  habit, 
tion's  collection.*    ( ll'irrelt. ) 

16381.  Xantuokoma  R]>. 


16392.     Xast«o«)ma  sp.  Tiutia. 


Vino.     "A  dwarf  yautia,  widely  cullivated  hi  Porto  Riwi;  the  pink  or  pnr- 

glish  toilers  are  of  excellent  quHlity  fur  table  use  but  arc  not  prfMluoed  in  suf- 
cient  quantity  Xo  l)e  found  on  the  market."     ( linn-ell. ) 

1S393.     Xantnokoma  (?)  I'p.  Tautia. 

Ciiiiarrtma.     "An  apparently  imdewrilied  sjiodes  growing  in  nivinea  in  Porto 

Riwi;  it  Howera,  but  probably  does  not  proihice  need.     The  grateii  cnrma  are 

uBetl  tf>  kill  maggots  in  soreaon  cattle  or  horscp.     (Sei?  Xo.  I.MT.SJ."     (Bnrrcff. ) 


(InaijnmiTii  i'tilomiin.  "A  conmmu  lirat-clarw  yautia,  apparently  pei'uliar 
Porto  Rico;  the  mauve  or  purplish  pelinh-s  and  leaf  vein«  ilistingiliHli  this  si 
from  all  others  except  No.  I.i40+.  The  elongated  pink  IuIkth  are  <)r  good  si 
and  excellent  ijuality.     The  leaves  attain  G  feet  in  goml  aoil."     |  lianAt.) 
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15377  to  XS422— Continued. 

1539C.     ai[.(KASiA  ap,  Taro. 

JJwiliffn.  A  species  of  Colocaeia,  prohablynndescTibud;  broa(fht  from  Trini- 
dad in  J903  by  Mr.  O.  W.  Barrett.  "This  provw  a  moat  promising  economic, 
aim-e  Ibe  tnlieraareripeni'd  in  aix  to  nine  montbs;  it  can  l>e  erown  on  a  variety 
of  tKiils;  the  yield  in  good  Hoil  ia  (mm  2  to  4  poundn  to  tbe  bill  It  resembles 
Not!.  15372  and  l-'iSTS  in  prodat'intc  tnie  tubers  like  a  yautia  instead  of  a  large 
rhizome  like  a  true  taro,  (Barnlt. ) 
1S396.     Xakthosoma  sp.  Yautia. 

White  Eddoe.  "Sent  by  Mr.  K.  An<M.  Port  of  Spain,  Trinidad."  {Barrett.) 
15897.     Xanthokoua  ap.  Yautin. 

"An  excellent  y  a  tit  ia  Bent  liy  tlie  JBmai<'a  Department  of  Agriculture.     (No. 
2,  Jamaica.)"     {'llarrrll.) 
1D3Q8.     Xanthoboh*  Hp.  YOiUtia. 

Amarilla,  "A  email  Ctilian  yautia  sent  by  the  Kslacion  Central  Agronomica, 
Santiaijo  de  las  Vegaa,  Cuba.  Probablv  identiial  with  No.  1.^^^S7,  but  perhaps 
more  reeistant  to  funpjiisadackii."     {flarrell.) 

1S399.     Xaktiiosoma  ap.  .  Yautia. 

n  Central  Agroni'imic*,  Santiago  de 

16400.  Xanthoso.ma  ap.  Tautia. 

"  A  yautia  identical  [?]  with  No. 1.W94,  but  pufvhaHedfnrtnReaaoner  Brothers, 
OneL-o,  Fla.,  aa  Alociaiu  batnrifiiaii."     {JiiirreU.) 

16401.  Xamt][(houa  »]i.  Yautia. 
"A  yautia  purchawd  from  Keasoner  Brothers,  Oneeo,  Fla.,  as  Alocatia  mar- 

ihalli.     It  yields  a  goiKl-aiied,  eilible  tubfr  of  the  'Rolliwi'  type."     {Barred.) 

16403.  Xa.ntffoboma  Hp.  Yautia. 
Malanga  Blanco.     "A  yautia  received  from  the  Kstacion  Central  Agronomica, 

Santiago  de  las  Vegas,  Cuba."     {Barred. ) 

10403.     Xakthosoma  sp.  Yautia. 

"A  fine  yautia  received  thru  tlie  JaraHJca  Department  of  Agriculture. 
(No.  4.  Jamaica. )''     (Barred.) 

16404.  Xantfiosoma  ap.  Yautia. 


/Virffi.     "A  first-daaa 'yautia  resembling  No.  1.5.TO4  as  regards  leaf  colorii^, 
but  the  tul)er!<  are  oran^  yellow;  n  highly  jiriiu^l  table  variety,  bnt  not  very 
produi'ti  ve."     ( Burred. ) 
16406.     X,\NTH080MA  Bp.  Tautia. 

Mniioltt,  or  Hullxia  Ancha.     "A  flat-leafiil  yaulia  not  well  known;  tlie  tul)er 
is  firm  and  yellow,  but  rather  smalt."     (Barred. ) 

16406.      XANTiroMOMA  cp.  Yautia. 


" .kn  exi-ellenl  varietv  receive" I  fn)m  the  Jamaira  Department  i>f  Agriculture. 
{No.  5,  Jamaica. )"     ( liarrrd. ) 
16407.     Xanthoboma  ap.  Yautia. 

Piaizrra.     "Probably  idciitiiaU  with  No.  1.^3S12."     (Bim-rti.) 
10408.     Xantuohoma  sp,  Yautia. 

Dominicn.  "A  very  choice  variety  i>f  the  AmarilUi  type,  grown  on  the 
north  side  of  Porto  Hico;  the  Inlier  in  in  wime  reap«!ctM  the  finest  flavoreil  and 
richest ol  all  yautiaa."     (B-irrM.) 

16409.     Xanthosoma  sp.  Yautia. 
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15337  to  15422— Continued. 

16410.     Xantrosoma  sp.  Tftntia. 

Itlefia  <U  Ponce.     "A  strong-growing  yantiaresembliDg  No.  I53S2,  but  of  two 

U>  three  times  thesize.     Thetuberisotgoodflavor,  pink,  anil  ia  produced  in  fair 

?uautity.     Overetootiiig  seema  to   be    the   principal   Mult  of  this   variety." 
Barren. ) 

1S411.     Xahthosoma  Bp.  Tautia. 

Vslefla.     "Received  from  the  Estacion  Central  Agron6mica,  Santiago  de  laa 
Vegaa,  Cuba.     {No.  5207  ot  the  Cuba  station's  list.)"     (BorreH. ) 
1641S.    Xantho«oma  sp.  Tautia. 

lifUmbf.     "A  wild  or  semicullivated  yautia,   probably  A"nrU/io*)mn  Aoifi/o- 
fiuin.     The  young  leaves  of  this  speoiee  are  preferred  by  the  natives  of  Porto 
Rico  for  use  (boiled)  as  a  spinach.    'This  piantflowers  freely;  it  produ<-efl  Ao 
tubers;  height,  18  feet  2inche8."     {Barrttt.) 
1B41S.    Aloc* 


"This  is  semicullivated  in  some  districts  as  a  pig  food;  the  la^ie  rhizomes 
are  boiled  to  destroy  the  rhaphidee."     {Barrttt.) 
1&414.     Xantkosoha  sp.  Tautia. 

Ptitma.  "The  larsest  of  known  Xanthosoinas,  tho  of  no  great  importance 
.  horticullurally.  Urban  considers  this  A',  violaceum,  but  that  species  is  nsaatly 
considered  as  comprized  by  the  purple- leaved  forms,  like  Noe.  15394  ana 
15404.  The  nearly  tuberless  rhizome  attains  a  length  of  1  to  3  feet  and  a 
diameter  of  3  to  6  inches.  It  is  used  for  feeding  pigs  and  poultry  when 
boiled."  (fiarr*«.) 
15416.     Xanthosoma  sp.  Tautia. 

"A  fine  yautia,  received  from  the  Jamaica  Department  of  Agriculture.  (No. 
6,  Jamaica.)"     (Barrrti.) 

16416.  Xantrosoma  sp.  Tautia. 
<iui-ntai.     "Probably  identical  with  No.  15365,     Named  (ram  itfl  believed 

abihty  to  produce  100  pounds  of  tubers  per  plant  when  very  heavily  fertilized. 
The  rhizome  is  frequently  eaten,  tho  not  of  so  delicate  a  flavor  and  texture  as 
the  tubers."     {Barrrtt.) 

16417.  Xakthoboma  sp.  Tautia. 
RoUixa.     "This  is  the  best  variety  native  to  Porto  Eico,     It  may  be  grown 

on  a  variety  of  soils.  The  yield  is  2  to  4  pounds  per  hill.  The  tubers  are  ot 
large  size,  white,  mealy,  and  smooth.  The  rhizome  is  also  eaten.  This  is 
undoubtedly  Xatiihoaama  tnffiuifi/lium  Schott.  It  occurs  in  Belize,  Trinidad, 
and  Cuba.  A  very  similar  form  produces  larger  (7)  tubers  in  Venezuela." 
( BaTTPU. ) 

16418.  Xantrosoma  sp.  TautU. 
"A  choice  yautia,  received  from  the  Jamaica  Department  of  Agriculture. 

(No.  3,  Jamaica.)"     {BarreU.) 

1C41B.     Xanthosoma  sp.  Tautia. 

Blan/v.  "A  second-class  yautia,  resembling  No.  16417,  but  not  bo  produc- 
tive nor  so  early.  The  rhizome  Is  poisonous,  because  of  Its  rontent  of  calcium 
oxalate  rhaphides.  The  tubers  are  more  slender  and  rougher  than  those  of 
the  Rolliza.  No.  15417."     [Barrell.) 

16450.  Xantrosoma  sp.  Tautia. 
"A  yautia  from  Belize,  probably  identical  with  No.  15417."     (Barrett.) 

16451.  Xanthosoma  sp.  Tautia. 
"A  yautia  introduced  into  Porto  Rico  from  Trinidad  by  the  writer  in  1903. 

It  is  very  similar  to  No.  15417,  but  the  tubers  a[>pear  to  vary  slightly  from 
yellowish  white  to  pinkish  white  instead  of  being  of  the  even  white  of 
SoUiia."     {BarreU.) 

16433.     Xanthosoma  sp.  Tautia. 

Kfd  Eddoe:    Presented  by  Mr.  E.  Andr^,  Port  of  Spain,  Trinidad.     (Barrett.) 
9T 


Received  thni  Mr.  H.  E.  Jueneniann,  of  tliiu  Deport- 


15437.     RuBi 


DECEMBER,  1003,  TO   DECEMBER,  1905,  19!) 

15423.  Narcisisus  pseudo-narcissus.  Daffodil 
From  Santa  Crui,  Cal.     Received  thm  Mr.  E,  l.eedbam,  of  tlie  Ix*dhain  Rnll) 

Company,  Au^iuBt  lit,  1905. 

15424.  Mangifera  indica.  '  Mango. 

From  Lucknow,  India.     Received  thru  Mr.  Robert  Antleraon,  Lanwlowne,  Pa., 

.August 21,  IfiOi. 
Boiiibay  (?). 

15425  to  15427. 

From  Bellingham,  Wash, 
ment,  AiiguBt21,  IflOfS. 
16425.     Rosa  sp. 
15426.     Rosa  ?p. 

15428  and  15429.     ViciA  faba.  Horse  bean. 

From  Naples,  Italy.     Received  thru  Dammann  &  Co.,  August  Ift,  1905. 
1S438.      Voce  feverole  den  Champ*.  16439.      Vesrtfeivrole  pnliU. 

15430  to  15445. 

From  Bellingham,  Wash.     Received  thru  Mr.  J.  \V.  M.  Smith,  August  22,  I9a5. 
15480  to  16434.     Hyacintbls  15441  and  16443.     CmKuii sp. 

*P"  15443  to  16445.     Tilipa  sp. 

16436  to  16440.    NARcisaus  spp. 

15446  to  15456. 

From  Clearbrook,  Wash.     Received  thru  Mr.  George  Gibbe,  August  21,  1905. 
1644etol646e.    NARcisNiTsspp.  15457 and  16458.    Hvaonthus 

sp. 

15459.    Narcissus  tazetta  alba. 


15460  to  15474.     Mexican  plants. 

From  City  of  Mexico,  Menico.     Received  from  Dr.  J.  N.  Rose,  August  25,  1905. 
The  numbers  in   parentheaea  are  those  of  Doctor  Rose's  notes,  wbicli  give  the 
"   "  ''      — '    la  plants  were  secured. 


eiact  localities  where  th«  vi 


16460. 

(No. 

1178/05.) 

16461. 

(No. 

1179/05.) 

16463. 

(No. 

1180/05.) 

15468. 

(No. 

1182/05.) 

16464. 

(No. 

1183/05.) 

16465. 

(No, 

1184/06.) 

16466. 

(No. 

1186/(».) 

16467. 

(No. 

1186/05.) 

18468. 

(So,  llHTjUi.) 

16469. 

(No.  IISN/OS.) 

16470. 

(No.  1189/05.) 

15471. 

(No.  1190,*-;.) 

16473. 

(No.  1194,05.1 

16473. 

(No.  1202,,05.) 

16474. 

(No.  1205,05.) 

15475  to  15477. 

From  Paris,  France.    Received  thni  Vilmorin-Andrieujt  &  Co.,  Augnst  26, 1905. 
Ifi470>     Caraoana  ARHoaracENs.  Siberian  pea  tree. 

16476  and  16477.     Trifoliuh  incarnatum.  Crimaon  clover. 

16476.     Extra  Early  Bed.  16477.     Early  WhiU: 


6T 
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15478.  LiLIUM    IX)NGIFI.OKUH   RXIMEUH.  EafltOT  Uly. 

le  by  Mr.  G.  W.  Oliver.     Numbered  Sep- 

15479.  LiLIL'M   LoNOIFLORtTM    EXIMECIM   OIQANTEUM.  IiUy. 

mbered  Sep- 

15460  to  15583.     Ortza  sativa.  Rice. 

From  Taiiga,  German  East  Africa.     Presented  by  Prof.  Dr.  A.  Zimmermuin,  of 

the  Kaisertiohe  BioloKitwhe  lAndwirtscbaftllcbe  InsUtut,  .\maiii,  in  the  npring 

of  1905. 

A  collection  of  native  rice  vari«;tie8.     Ttie  notes  ar«  those  given  by  Doctor  Zim- 

16460. 

From  Fangani,  in  the  hillB,  700  met«re  high. 
15481. 


16482.' 

From  I'ani^ni,  Mohomorra,  northward  of  Useguha  Mountaina;  400  tnet«re 
high. 
16483. 

From  Pangani  Bugum,  west  of  Us^uba;  altitude  600  metera;  river  valley 
of  Muangazi, 
16484. 

From  Pangani  Bondei;  altitude  300  meters. 
1C486.     Busanga  niixt  with  KvHndimba. 

Glumes  of  Iiu»anga  are  brown  yellow;  of  Kiidttdiinba,gnj  white.     Kernel 
of  Bumnijfi  is  white;  of  Kw'mdimba,  brown.     From  Lindi. 
10486.     Kw'indimba, 

From  Lindi. 
15487.     Snmaria. 

From    Lindi.     Mixt  with  Kwindinilia.     Glumes  brown;  strong  thick   awn; 
kernel  white  with  a  reddish  tinge. 
16488.     Mkemzurl 

From  Lindi.     f^lender  awn,  white  kernel.     Glumee  yellow  gold. 
16488.     Mptingarra. 

Front  Ljiidi.  Glumea  lighter  than  Namaria  and  Mktmzuri.  Kernel  white 
and  lante-  Nos.  15485  to  15489  can  be  distinguished  in  cooking  by  specific 
odors.  No  one  variety  of  soil  is  suitable  for  all  conditions.  In  ttie  volleys 
they  are  planted  on  moist  or  on  sandy  soils.  In  the  high  altitudes  they  are 
i<own  upon  newly  cleared  land,  but  are  uncertain  and  are  dependent  upon  the 
rainfall. 

16490.  XimJo. 

From  Tanga  district.     Likes  water. 

16491.  ,S'iya(«. 

From  Tanga  district.  Re<iuireH  much  water. 
15492.     .V;»miim»/o. 

From  Tanga  district.  Kequirea  miicli  water. 
16493.     S.,nn. 

From  Tanga  district.    Bequires  much  water. 


n,„iz...,Coog[e 
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15480  to  15583— ContiDued. 

16494.     Riiwi. 

Prom  Tangtt  district.     Requires  much  water. 
1S496.     Mngoja. 

From  Tanga  dietrkl.     Likes  water. 
1B406.     Gundimba. 

From  Mikindani. 
10497.     Sungala. 

From  Mikindani.     Plant  during  December  or  January  in  black  moist  soil 

16498.     Kalimalia. 


16499.    Bungaia. 

in  the  district  of  Kilwa.    Plant  in  black  soil,  with 
Matures  in  five  nionthe  after  sowing. 
16600.     Seina. 

From  Matunibi,  near  Mohora,  ii 
with  plenty  of  water  and  little  aui 
sowing. 
16S01.     Majeya  Konoa. 

From  Maturnbi,  near  Kiswere,  district  of  Kilwa.     Requires  gooA  soil,  much 
sun,  and  little  water.    Matures  in  three  months. 
10602.      Gundimba. 


16603.     Shindim 


16604.     Ambari. 

From  Tanga  district     Likes  water. 
16606.     Mkarafun. 

From  Tanga  district.     Likes  water. 

16606.  Mbaign  Xonda. 

From  Tanga  district     Likes  water. 

16607.  Guniya. 

From  Tanga.  district.     Likes  water. 

16608.  Mounja  Uniko. 

From  Tanga  district.     Likes  water. 
18609.     Afchuti. 

From  Tengra,  near  Saadani.     Plant  in  November  in  sandy  loam. 
16610.     Majeyii  Fundi. 

From  Tenjira,  near  ^taadani.     Plant  in  November  in  sandy-  loam. 
1S511.     Majeya  Fundi. 

From  Tengra,  near  Saadani.     Plant  in  November  in  sandy  loam. 
16612.    Kijegi. 

From  Tengra,  near  Saadani.    Flaat  in  November  in  sandy  loam. 
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15480  to  15583— Continued. 
1BB13  to  15646. 

(Mo  date.) 
15546. 

Plant  in  wet  soil.    Grows  after  rainy  season. 
16647. 

Inferior  quality.     Reqaireti  wet  soil.     Grows  after  the  rainy  seaeon. 
16648.     Bungala. 

Grovn  after  rainy  season  in  moist  soil. 
15649.     KUimali,  Akilimnli,  Jlnlanarin,  Tandikt,  yijampendu,  Haliniluiida. 

Grown   on   lowlands,  and  with   much  rain  will  grow  on  the  hills;  from 
Mohora  district,  Kufiii. 
16660.     f>en(t  KiUticali. 

tlill-land  rice  from  Mohora  district,  Buflji. 
16551.     Se/dla  Bokiankii  Mbirego. 

Hill-land  rice  from  Mohora  district,  Riiflji. 

16663.  Knpt/ra  Niijim  Kunyicii  Zamkupata  Mpungamuene. 
Hill-land  rice  from  Mohora  ilietrict,  RufijL 

16668.  Bungahi. 

From  Mohora  district,  Rutiji.     lowlands. 

16664.  Kaneno  Kanenva. 

From  Mohora  district.  Rutiji.     Hills  and  dry  lowlands. 
16656.     Nvgengii'n. 

From  Mohora  district,  Kufiji.     Lowlands,  without  irrigation. 
15566.     Kijidio. 

From  Mohora  district,  Rufiji;  lowlands  or  hills. 
16557.     SyenyenyaiL 

Lowlands,  Mohora  diitrit^t,  Hufiji. 
166D8.     Srhindano, 

Wet  lowlands,  Mohora  distript,  Rufiji. 

16669.  Manila. 

Lowlands,  Mohora  district,  Kufiji. 
16660.     Kibaba  Rupie. 

LowlandH,  Mohora  ili^lrict,  Kufiji. 
16561.     Mbu-el-f. 

Lowlands,  Mohora  distrirt,  Rufiji. 
15662.     ifanjano. 

Hills  and  lowlands,  Mohora  district,  Ruflji. 
16B63.     Kensi. 

Lowlands,  Mohora  district,  Rufiji. 
15564.     S'l-uki. 

Lowlands,  Mohora  district,  Rufiji. 
16566.      Knku. 

liOwlands,  Mohora  district,  Rnfiji. 
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15480  to  15583 — Continued. 
15566.     NffOhe. 

Hills  and  lowlands.     Bemmex  vigorous.     Uften  planted  at  the  edi^e  of  tho 
field. 
15067.     Boratupala. 

From  Morogoro.     Opening  of  the  rainy  seascin  is  sown  in  damp  noil. 
18568.     Meli. 

From  Morognro.     Plant  at  the  eommenceinent  of  th«  rainy  mnson  in  inoiKt 
lowlands  or  marxli}'  places. 
15660.     Malula  and  Marura, 

From  Morogoro.     Plant  at  the  eomniencement  of  the  rainy  neasoii  in  moist 
lowlands  or  murehy  ground. 
15B70.     Sena. 

From  Mon^oro.     I'lant  in  moiKt  groaml  at  the  commentrement  of  the  rainy 

16671.     RuJ^i. 

From  Mahenge.     Plant  in  rainy  ieaMiri  in  heavy,  hiack,  wet  noil.     Kmiii  five' 
to  six  months  to  mature. 
16673.     Rigtiham. 

From  Mahenge.     Plant  in  rainy  season  in  heavy,  moiMt,  hlai'k  soil.     Matnrea 
in  five  to  six  months.         « 
16673  to  16683. 

Froui  Mahenge.    Mature  in  five  to  six  montlis.     I'lant  in  rainy  mtuv>n  irt 
hettvy,  moiat,  black  soil. 

16678.     Sena.  15678.     .VpunlU 

16674.     Schindano.  16660.     Satari 

16676.     Halimaria.  16681.     f'unffa. 

16676.  Kapemba.  16583.     Kingnno. 

16677.  Kafinda.  16688.     Miknambe. 

16678.  Kikaiati. 

15584.      LlLIUM   LONGIFLOKUM    EXIMEUM    OIGANTEUM.  Lily. 

Seedlings  raised   in   the   Department  of    Agriculture    greenhouses.      N'uml«^red 
September  I,  1905. 

15585  to  15593.    Narcissus  sp.  Harciastts. 

From  Guernsey,  England.     Re<;eived  thru  W.  Mauger  &  Son,  Brookdale  Nurs- 
eries, August  21,  1905. 

15594  to  15654. 

From  Haariem,  Holland.     Received  thru  Mr.  C.  G.  van  Tubergen,  jr.,  Zwanen- 
burg  Nurseries,  September  5,  1906. 
HiscellaneouH  bull>a. 

16694.     (iLADtoLuH  . FLATUS.  16646  to  16664.     laisspp. 

16696  to  15646.     Toupa  spp. 

15655.  AVENA    8ATIVA.  OSt. 

From  Sherman,  Tex.     Receiveil  thru  Mr.  W.  F.  Slieldnn,  September  5,  1905. 

15656.  Fersea  obatissima.  Avocado. 

From  Miami,  Fla.     Received  thru  Col.  G.  B.  BrackeCt,  from  Prol.  P.  H.  Rolfe, 
September  5,  1906, 
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15657.     Narcissus  tazrtta.    '  Harcissus. 

From  Santa  Cruz,  Cal.     Received  thru  T.  Thompson,  florist,  September  5,  1905. 

1S6S8  to  15667.     Nakcissus  spp.  Narcissus. 


15668  and  15669. 

From  Chicago,  111.     Received  thru  the  A.  Dickinson  Co.,  Septeiiil)er  6,  1905. 
ISeeS.     Dactvms  olomkhata.  Orchard  gitkmm. 

16669.     Phi.bum  i'ratenhb.  Timothy, 

15670  to  15672. 

From  Budapest,  Hungary.     Received  thru  Mr.  Frank  Benton,  of  the  Bureau  of 
Entomology,  Septeniter  7,  1906. 

1K670.    Cl'curbita  sp.  Squash. 

■'Large,  green,  very  warty  sqoash.    Odd  looking.     Flesh  yellow.     Seed 

taken  from  t^uflsh  on  sale  in  market o[  V(;nice,  Italy,  August,  1905."    (Beitton.) 

15671.  Cl'curbita  sp.  Squash. 
"  Small,  gray ish^reeii,  flat  squash  on  Kale  in  market  of  Venice,  llalv,  August, 

1905."     (Benton.) 

15672.  Crcvuis  mblo.  ^  Uuskmeloa. 
"MuskmeloD  from  market  at  Trieste,  Austria,  August,  1905.     Probably 

brought  up  front  Dalmatia.     Sold  uuder  the  name  ZaU.     Medium  to  large-rased 

freenish  yellow  melon  of  fairly  good  quality;  very  warty,  or  covered  with 
nobby  excrescences."     [Benlon.) 


15673  to  15682. 

From  the  Office  of  Gardens  and  Gronnda,  turned  over 
Plant  Introduction,  Septembers,  1905. 

16673.  MO.SSTEBA  DKLtClOSA.  15678, 

16674.  Smilax  meojc*.  10679. 
16676.  Sansei-ieria  cyus-drica.  166B0. 
16676.  CuviA  mincata.  186S1. 
1B677.  Maranta  i.ineata  rosba.  166S2. 

15683  to  15697, 

Frocn  Sydney,  New  South  Wales.     Presented  l)j  Mr.  J.  H.  Maiden,  director  and 
government  botanist,  Botanic  (lardens.     Received  September  7,  19(©. 


o  the  Offlt«  of  Seeil  and 
Alocasia  ciipbea. 

DiErFBNBACHIA 
HOMEHIA 


1S683.  Acacia 

16684.  Acacia 

16686,  Acacia 

16686,  Callitris 

16687.  Callitris 
16668.  Cascaris'a  st 
16689.  Casuarina  tci 

15690.  CORDYLINE   Al 

15698  to  15744. 


15691.  CoRUILINK 

16693.  CORIJVLINB 

16683.  Ficus  RUBK 

16694.  podocarpue 

16695.  Stebculia  . 

16696.  TelopJ: 

16697.  Macau 


Received  thni  K.  Van  der  Schoot  A  Son,  .'^eptember 


16698  to  15709,    Narcissus  spp. 
16710  to  16788.    Tllipa  spp. 


16739  tol6743,   iBiBBiapANicA. 
16744.    Nabcissds  ip. 
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15745.  Physaus  sp.  O-roond  cheiry. 

From  Lima,  Peru.     Beceived  thni  W.  B.  Grace  i  Co.,  aeptember  11,  ]»05. 
Ctipuli. 

15746.  LiLiUM  LONQiFix>KUM  KxiMEUM.  Bastor  Illy. 

1  A  Co.,  8cpteiiil)er  11, 

1574r7  to  15749.    Theubkoma  cacao.  Cacao. 

Fmm  Trinidad,  Britiah  West  Indien.     Beceivi^  ttmi  I'rof.  .T.  H.  Hart,  Trinidad 
Botanical  Gardens,  Keptember  11,  1906. 

16747.      CnUibariUo.  1S749.     CriolU,. 

1S748.      l'hn,iiler'>. 

15750.  I'isuM  «p.  Pea. 

From  t.i)'anjrl»P,  Tilmt.     Rei-eived  from  Captain  O'Connor,  of  the  British  Indian 
army,  thru  Mr.  M.  A.  Carlelou,  ccrealist,  September  8,  IftO.'i. 

15751.  ItKSCHORNEKIA    BBACTEATA. 

From  Ni(«,  France.     Received  thru  Mr.  A,  RoUertBon-I'roHcliowwkv,  St'ptember 
15,  1905. 

15752. 

From  Richmond,  Va.     R«>eived  tliru  T.  W.  Wood  A  Sons,  Sepleml^r  15,  lOtt'j. 
WoorCi  drain  PattuTe  Mixture,  said  to  be  a  mixture  of  whtat,  Imrlcy,  rye,  winter 
turf  oat*),  and  hairy  vetch. 

15753  to  15758. 


Seeds  obtainisi  150  miles  Houtliweet  of  Shanghai,  except  15753. 

10793.  AuviinAi.itH  rERSicA.  Peach. 

15754.  A»Y(U>ALL's  i-Ei«icA.  Peach. 

1S756.  CucL'.MiB  MELo.  Huskmelon. 

15796.  CucuM[8  HULu.  Uuakmelon. 

10757.  CiTriMTH  MGLO.  Uuskmelou. 

10708.  CiTHi-LLiM  vrunRiH.  Watermelou. 

15759  to  15761.     Ortza  sativa.  Rice. 

From  Kolie,  Jai«n.     Presented  by  Mr.  Thomas  F.  McGrath,  of  the  China  and 
Japan  Trading  Company,  of  Kobe,  Japan,  thru  I'r.  W,  II.  McGrath,  Delaware 
avenue  and  Market  street,  Camden,  N.  J.,  and  Mr.  T.   F.  Townsend,  United 
State*  Weather  Bureau,  Philadelphia,  Pa.     Re<:eived  Augiint  1,  1905. 
15708.     F^rly  (glutinous  rice.     "Tastes  better  than  ordinarv  rice."     (.tfc- 

Gralh.) 
10760.     Later  glntinons  rice.  10761.     J^rly  oniinary  rice. 

15762  and  15763. 


1076S.       HOMALO.MBNA    WAU-ISr.  1B763.       UlEt'l'ENBACIIIAIIp. 

.t)og[c 
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15764  to  15766. 


e  Bureftu  of 
16764.     CiTKL'LLUs  vuuiARW.  Watermelon. 


From  (iodollo.     Riiwll,  round  melon:  dark  green,  with  red  flesh,  thin  rind, 
and  bron'u  Beeds;  email;  quality  excellent;  quite  sweet  and  juicy.     Collected 
August  24,  1905.     (No.  6.) 
10766.     C'i-«'UHii<  KBui.  Muskmelon. 


purchased  on  the  iitarbet.      (No.  7.) 

10766.     (;iTRUi,i.us  vttuiARiH.  Watsnuelon. 


15767  to  15772.     Nakcih^us  .spp.  Xfarcissna. 

From  Klfrick,  Va.     Btteived  thru  Poat  Brothers,  September  19,  1905. 

15773  and  15774.     Nakcissur  upp.  Ifarcissus. 

From  Santa  Cruz,  Cal.     RiH-eiveii  thru  Mr.  K.  l^eedham,  of  the  Leedham  Bulb 
Company,  Scptemlier  21,  1005. 


15775.     Zea  mays. 


"Small,  oraniie-yellow  flint  corn,  said  to  withstand  drought  well.  Stalks  grow 
about  4  feet  tall.  The  r^ion  about  Adrianople  ia  a  very  dry  one.  (No.  10. )" 
(Bentnii.) 

15776.  ■  Ci.'(-UMia  melo.  Mnskmelon. 


and  ext-ellent  Havnr,     (No.  11.)"     (Bmion.) 

15777.  Oi'UNTiA  cYMNocAHPA.  PiicUy  pear. 

From  Nii-e,  France,     lieceived  thru  Dr.  A.  Kobv^rtson-Proat'howeky,  September 
22.  1905. 

15778.  Okyza  8AT1VA.  Rico. 

From  Slacaspar,  Cf-lebes.    Received  thru  Mr.  Karl  Auer,  United  States  consular 
HKCnl,  September  5,  1905. 

15779.  Capuiola  da(tyix>n.  Bennoda  graBS. 

From  New  York,  N.  Y.     Received  thru  J.  M,  Thorbum  &  Co..  September  28, 
1905. 

15780.  Dio.Hi'YRos  LOTU.S.  Black  jnlM. 

From  Jamaica  Plain,  Maiiti.     Re 
2M,  190-5. 

15781.  Adonis  amukenhih. 
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15782  to  15787.     Arachis  hypoqaea.  Peanvt. 

From  Marseille,  France,     Received  thru  Hon.  Robert  P.  Skinner,  United  States 
cuneul-general,  Septembftr  28,  1905. 

15782.     First-dan  Java.  1S784.     Jam. 

16783.     PoTulirhemj. 
1S78S.     Gambia. 

"One  of  the  bewt  of  th«  edible  oil  nuta  from  the  West  Coast  of  Africa." 
(Skimier.) 
10786.     Ra^qw: 

"One  of  the  best  of  the  edible  oil  nuts  from  the  West  Coast  of  Africa." 
{mn«tT.) 
18787.     ChiutM. 

"A  low-grade  nut  for  industrial  oil  only."     {Sldniifr.) 

15788.    Triticum  uuruu.  Macaroni  wheat. 

From  Fort  Collins,  Colo.     Received  thru  Mr.  O.  B.  Underwood,  February,  1905. 

15789  to  15796. 

From  <jotha.  Orange  County,  Fla      Received  thru  Mr.  H.  Nehrlinji!,  Palm  Cot- 
tage Experiment  (iardene,  September  30,  1905. 
16780.     Alocahia  sp.  (7). 
16700.     Xanthohoma  uaci^latum.  Ttiutia. 

1870X.        COLOCAHIA    EUCHl^RA    (?).  TftTO. 

16702.     Xanthomoma  sp.  Tautia. 

From   Florida;  Bai<l  to  have  been  cultivated  by  the  Seminoles;  commoD  iu 
old  Florida  gardens. 

1S70S.     Xanthohoma  RoBiirruM  (7).  Tantin. 

15704.     Alocama  violacea  (?). 
16706.     CoixjCAHtt  poNTANmi.  Taro. 

16706.      CoLOCAHIA    ILLUttTRTS.  TaTO. 

15797  to  15802. 

From  FairoftkB,  Cal.     Received  thru  Mr.  F.  McMillan,  October  H,  1905. 

18707.       AVENA   H.ATIVA.  Oat. 

Belgltm  Winter,     (irown  from  S.  P.  I.  No.  9878. 

J8708.       AVK-IA   8AT1VA.  Oftt. 

Appier  Rwdpruuf.     Grown  frx>m  S.  1'.  I.  No.  11722. 
18700.     Hotu)F.['U  vi'LOARE.  Barley. 

Tennestee  WinUr.     Grown  from  K.  P.  I.  No.  11658. 

15800.       f^BCALS  CEKEAI.K.  Bfe. 

Ahnizzrit.     Grown  from  S.  P.  I.  So.  10368. 
16801.     ThiticUm  virLitAKB.  Wheat. 

Prdet.     Grown  from  S.  P.  I.  No.  11714. 
15802.     Tklticuu  vlliiarg.  Wheat. 

ChU-hidai.     Grown  from  K.  P.  1.  No.  9131. 

15603  to  15805. 


16803.     Xanthohoma  s|<.  (?). 
"Probably  identical  with  No.  15414."     {BarrrU.) 
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15803  to  15805— Continued. 

15804.     Xanthosoma  sagittipouuh.  Tautia. 

"From  the  Alia  Vera  Pax  dbtrict  of  Guatemala.  The  yellow  tubers  neeui 
to  diatinguiBh  this  from  all  other  known  sorta  having  reddish  petioles." 
(BarrOl.) 

16806.  DttAc-oNTiuu  AHPKBUH.  "Guapa." 
"Eesembles  Amorphophallua,  which  was  discovered  on  the  upper  Amazon 

and  which  appears  to  occur  only  in  Porto  Rico  and  Brazil.  The  large  corm, 
when  well  matured,  is  cooked  by  the  natives,  and  may  be  compared  to  squash 
in  appearance,  but  has  a  strong  flavor  not  usually  relished  at  the  fir«t  ta»ite. 
The  single  leal  attaina  a  he^ht  of  8  feet.  The  fetid  effluvium  of  the  flower  ia 
poisonoua ' '     [Barrett. ) 

15806.      HYACINTHU8   ORIENTALI8   ALBULU8.  Hyacintfa. 

From  BoetoD,  Maas.     Received  thru  K.  &  J.  Farquhar  &  Co.,  October  2,  1905. 

15807  and  15808. 

From  Palm  Springs,  Cal.     Re^'eived  from  Dr.  Welwood  Murray,  thru  Mr.  T.  II. 
Kearney.  October  2,  1906, 

16807.  CniLopSTH  saliuna,  Besert  willow. 
An  ornamental  sbnib  for  desert  regions. 

16808.  Parkinsonia  sp.  Palo  verde. 
An  ornamental  desert  shrub. 

15809  to  15817 

Presented  by  Mr.  J.  T.  Meyers.     Beceiveci  September 

1BS08.     Eriobotrvajaponica.  I.oquat. 

15810.  Pritni'h  sp,  Japanese  bush  cherry. 
"These  (15809  and  15810)  are   both  nursery  plants,  the  TViira'   (15810) 

probably  thriving  under  such  treatment  as  would  be  given  young  cherry 
trees."     {Meyers.) 

15811.  Brassica  sp.  Turnip. 

15813.     Brashica  PB-TSAL  Pe-taai  cabbage. 

15813.  Braksica  sp.  Turnip. 
Maininotb  Red. 

15814.  Raphakvs  sp.  Badiab. 
.Sakura. 

15816.     Raphahuh  sp.  ,  Badiah. 

Morigurki. 

15816.  CiTCURUiTA  sp.  Squaab. 
Tropioit. 

15817.  CccvBBCTA  sp.  Squaab. 

15818  to  15820.    Feijoa  sp.  "  Ooayabilla." 

From  Buenos  Aire?,  Argentina.     Received  thru  Dr.  Carlos  Sp^amni,  botanist 
of  the  Department  iif  Agriculture,  October  5,  1905. 
16818.     lAXTge.  15820.    Smalt  oi  Winter. 

15819.    Sinoolk  or  itamana. 
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15821  to  15824. 


Seedi  obtained  from  Mr.  DeDi.  fh.  PapatbopouloH.  of  Sanisoun,  Aitiatii;  Turkey. 
158S1.     HoRDEUM  Bp.  Barley. 

"Said  to  be  of  superior  quality;  not  ufie<t  as  a  Forane  i-rop,  aiul  the  k™'" 
orted  for  use  in  the  manufacture  of  beer,  being  eflpei;ially  fultcd  fur  tliie." 


exported  U) 

(rfo.  12.) 


1B8S2  to  15824.     Papaver  hohniferdh.  Opium  poppy. 

Ifi822.      White-ieeded. 

n  the  south  cuaHt  of  the  Klack  Seu,  Turkey  in 

15823.  Mixt. 

Grown  near  SaniBOun,  Turkey  in  Asia.     (No.  H. ) 

15824.  Bhit-teeded. 

Grown  near  Samsoun,  Turkey  in  Asia.     {No.  15.)' 

15825.     Andropooon  sorghum.  MUo. 

From  Mecca,  Cal.    Received  thru  Brauckman  Brothers,  August  7,  1905. 

Festuca  oigant>:a. 


15827.     Chaetochloa  itauca.  Millet. 

II  by  Mr.  W.  J.  Ma^ee  in  1904.     Rewivwl  Septem- 


Schoenocaulon  officinale  CO-  "Cebadilla." 

vedthru  Hon.  William  W. Ciina<la,  UDite<l  States 

15829.  HoRDEUH  vuLOARE.  Barley. 
From  Manhattan,  Kane.     Received  thru  Mr.  A.  il.  Ten  Eyck,  thtoljer  6,  1905. 

TennoMe  Winter. 

15830.  HoRDEUM  vuLQARE.  Barley. 
From  WeBtminater,  Md.     Received  thru  Mr.  H.  L.  Rhinehart,  Oclolter  6,  1905. 

Tennatet  Winter. 

15831.  Amygdalus  communis.  Almond. 

From  Graxalema.  near  Ronda,  Spain.     Received  thru  Mr.   David  Fairchild, 

October  9,  1905. 
"This  almond,  a  single  tree  of  which  stands  in  the  'huerta'  of  Seilor  F^lii 
Eorfqiiex,  is,  altho  small,  the  higli eat- priced  almond  raised  in  the  reKiott,  and  con- 
forme  in  shape  and  texture  to  the  Jordan  almond  of  Mala^  \ta  utiiisnallv  thin 
shell  and  eepccially  delicate  kernel  should  make  it  of  sjiecial  value  in  California, 
where  the  tendency  of  these  introduced  hard-ehelleil  almonds  seems  to  be  to  lieconie 
larger  and  coarser.  This  almond  may  develop  in  California  into  a  larger  sized  supe- 
rior type  of  Jordan  almond."     (Fairchild.) 
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15832.     Amygdaluh  communis. 


"A  thin-skinnMl,  fine  tyjie,  u(  which  few  trees  exiHt  in  irbrique."     {Fain-hitd.) 

15833  to  15837.     Amyodalus  <;ommum3.  Almond. 

From  (Irazalema,  near  Ronda,  Spain.     Received  tliru  Mr.  DaviJ  Fnirchilil.  Ooti)- 
ber»,  1905. 
Almonds  in  the  e hell,  purchased  of  BednrF^lix  Knrfquex.     "Tlieselive  types,  com- 
ing probably  from  seedling;  tree^  are  valuable  for  Ihe  production  o(  seedlingF,  which 
may  be  better  adapted  to  Californian  conditions  than  the  .loidsn  almond  previoiiery 
imported."     (Pairchiid.) 

1B833.     iMTga.  10S35.     MalagufH<i. 

1B834.     Alitie<-Jr;u.  10836.     Fmo. 


15837.     .Vollnr  Chico. 
"Soft-Shelled,  very  smalt  almond,  of  deliciouti  texture."     {FiiirckUd.) 

Ta<-ca  riNNATiFiDA.  Pijl  axTowroot. 

From  OiieiTj,  Fla.    Received  thru  Reasoner  Brothers,  Royal  Palm  Nurseries, 
(h-toberU,  liH)5. 

15839  to  15843.     Ohuntia  spp.  Prickly  pear. 

Froni  Seville,  S[iaiii.     Received  thru  Mr.  Ambro«io  FiSchauzier,  October  9,  1905. 
15839.     EnpailoUi. 

"  A  variety  said  to  yield  abundantly  fruits  of  good  flavor;  not  so  well  suit«d 
[or  fences  as  the  more  spiny  varietiea."     [Estkaiaier.) 
XB840.     AmericaiiOi.  18843.      TintUtai,  or  Viejar. 

15841.     Moscatel,  or  Malagnefioe.  1S84S.     Frances. 

"No$.  1i>H42and  1584.^  are  nae<l  for  hedges  more  than  for  fruit,  on  account  of 
their  large  size  and  spininesH."     {Kudiauiifr.) 

15844  to  15848.     Narcissus  t>pp.  Naicisans. 

From  l^nta  Cruz,  Cal.     Received  thru  the  Leedham  Bulb  Company,  October  7, 

15849.     CocHLEARiA  OFFICINALIS.  Sciirvy  grass. 

From  Ixindon,  England.  Received  thru  Barr  &  Soil",  October  ft,  1906, 
Tlic  famous  «i-urvv  uraw,  which  is  one  of  the  cruciferoua  order  to  which  the  cresses 
Tielong,  is  found  in  ^n)i;land  in  three  varieties.  Itfi  habit  is  to  grow  near  the  sea- 
shore; consitiiiently,  it  is  almost  the  first  plant  which  a  suffering  crew  would  find 
ready  to  hand  on  landing.  It  is  seen  along  Ihe  muddy  baaka  of  rivers  and  on  sea- 
shores, e<)ie<'ialty  near  Lymingtoii,  in  parts  of  Wnle^,  and  in  Cumberland.  One 
variety  grows  on  the  Scotch  mountains.  It  is  not  a  "grass"  in  any  sense,  but  an 
upright  plant  with  spoon-shaped  leaves  and  large  bunches  of  white  and  rather  pretty 
fiowem.    The  small  species  found  on  the  Scotch  hills  is  the  Greenland  scurvy  grass. 

35850.     Opuxtia  fici:s  indica.  Prickly  pear. 

From  Catania,  Si<*ilv.     Revived  thru  Charles  Beet,  esq.,  manager  for  Ihe  Duke 
o(  Krontc,  Castel  Hi  Maniace,  October  10,  1905. 
Rcputeil  at  ('atania  tolw  the))e!^  Kirt  grown  in  Sicily;  fruit  very  sweet;  seed  small, 
probably  almrtive;  color,  pale  yellow. 
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15851.  Omsus  scoparius.  Scotch  broom. 

From  New  York,  N.  Y.     Received  thru  J.  M.  Thorbum  4  Co.,  October  10, 1905. 

15852.  Centroseha  pluhieri. 


From  a  vine  grown  from  seed  brought  Irom  St.  Vincent,  British  West  Indies,  in 
1903,  by  Mr.  O.  W.  Barrett,  botanist  and  entomoioKiat  of  the  Porto  Kioo  Experi- 
riient  Station.  "  This  plnnt  ie  giving  excellent  reeiilta  as  &  cover  crop  in  both  Porto 
Itico  &nd  Hawaii,  and  is  worthy  of  trial  in  the  Southern  States."     (itaTrett, ) 

X5853  to  15874. 

From  McPhereon,  Kans.    Received  thru  Mr.  L.  A.  Fitz,  tktober  6,  1905. 

15853.  Tbiticitm  monococcln.  Sinkoni. 
Fourth  crop  from  German  eeed.     (C.  I.  No.  1781.) 

15854.  Tbiticum  uonococcuh.  Eiukom. 


1B8S6.    Thiticum  mosococckm. 

Firet  crop  from  S.  P.  1.  No.  10474.     (C.  I.  No.  S 
10806  to  1S864.    AvBNA  hativa. 
15858.    Burt. 


15857.     Sixty-Day. 

Third  crop  from  S.  P.  I.  No.  5938.     (C,  I.  No.  165.) 
15868.    Red  Algerian. 

Second  generation  from  8.  P.  I.  No.  10269.     (No.  C.  1.  337.) 

15859.  TexagRed. 

From  Agricultural  Experiment  Station  seed,  Manhattan,  Kane. 

15860.  Datiiih. 

First  generation  from  New  Zealand  seed,  S.  P.  I.  No.  J2877. 

15861.  Dun. 

First  generatjon  from  Hew  Zealand  seed,  K.  P.  I.  No.  12878. 
16863.     .SparrombiU. 
First  generation  from  New  Zealand  seed,  S,  P.  I.  No,  12879, 

10863.  dmadian. 

First  generation  from  New  Zealand  seed,  S.  1*.  I.  No.  12880. 

10864.  White  Tartar. 

First  generation  from  New  Zealand  seed,  S.  F.  I,  No.  128S1. 
10866.    Taitici'h  hpelta.  Spelt. 


16866.     HoRDEUM  viiLGARB.  BarlejT. 

Teniieesee  Winter.     First  generation  from  S.  P.  I.  No.  11780.     (C.  I.  No.  2677.) 
15867.     HoRUBUM  DisTicHi'H  NLTA.VH.  Two-row  barlejr. 

Hanna.     Third  generation  from  S.  P.  I.  No.  9133.     (C.  I.  No.  226.) 
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15853  to  15874— Continued. 

IfiSeS.     Secalk  cehealk.  Bye. 

Fourth  generation,  Erom   Riiwiaa  wjml,  olitaiiied  at  tlii>  Paris  Kxinieititin. 
(C.  I.  No.  l:f.) 

16869.     Sei'ai.e  iekeale.  Bye. 

Fourth  |f('n<;nitiiiii   from   llu^iaii  sitfil  cilitaiiifl  at  the  I'ariH  KxtHRiitiiin. 
(CI.  No.  I.) 

15870  to  18874.     Tbithi^m  vi  i/iAUK.  Wheat. 

16870.     khiirW. 

FoiiHli  Ki'iitTatiiiii  troiiiS.  1".  1.  No.  T-I(i7.  (l'.  1.  No.  l.iSt.  J 
15871.      rurlvg. 

1   from  Harvey  C.Miiily,   Kana.     (C.   I. 

1B873.      rUn. 

Fourth  neru'ratiou  fmiii  H.  P.  I.  No.  .T«:i.S.  \y.  I.  X.,.  14:19.) 
1B873.     CWiumi.. 

Fiiurtli  p'lierHtion  fmm  S.  P.  I.  .Vo.  .ililMi.  (('.  1.  No.  \i\V7.) 
18874.     Klmrhif. 

Fourth  Kt-neration  frxmi  S.  P.  I.  Nii.  6ml.     ((\  1.  No.  1442. ) 

15875.     Kromus  i'acihiccs. 

.iirKi'sou,  A uri cultural  Kxpt-r- 

Banana. 

I.yon,  Hureau  o£  AKri<'aIture, 

18878.      /.a  (.Vori'.i. 
16879.     Ii<im»l^,i. 

Tamarind. 

,■1)11,  Hurt'iiuof  AKriculliire, 


15876  to  15879.     Musa  spp. 

From  Manila,  V.  1.     Het-eivwUh 
Oi-lobcr  10,  1911.1. 

niMr.  Williaii 

18876.     Oirmo-a. 

1 

18877.     Uattion. 

1 

15880.    Tamauindis  ixdica. 

From  Manila,  1'.  I.     Hei-i'ivcil  tin 
OcUilxTlH,  imi.1. 

ruMr.  WiliiuJ. 

15881.    (takcima  mancostan 

A. 

From  Port  of  Spain,  Tritiiilaii. 
laiiical  Dfprtrtnient,  DctoUT  21 

KmMv,-il  thru 
,  IW-i. 

15882.       KVSZEA    l-OMtKRHA. 

R-i-eivetl  hv  the  Olfifi^  of  (ira*-  m 

.il  Foniiro  Plaii 

Mangosteen. 

f.  J.  11.  Hurt.  Trinida-i   Bo- 


l.'ations  ivith.mtricflniti' 

infoniiaiioii  as  t<.  t\\e  «'mlfr,  Ocliilmr  IT,  liKl.V 

"Dense,  prostratp,  Hnnil-IiliidiiiK  plant.     <inn»j<rinly  rm  panrl  haniiiftckp,  near  tJie 

Bencoart  (in  South  Atislralin).     Ik-arw  larjtf  <|nantili>-x  of  etlililf  iH-rries  in  pliislen'  of 

JJv«  or  six.     .Vitiilrifi  of  nativeii;  wiliiv  iiiipli-K  of  wIuIcj'.     Fruits  liavi'  thi'  odor  and 

tairte  of  apples." 

15883.  Orn'otiirua  ovata.  Evenii^  pxlmrosa. 

From  Kanta  CrUK,  Ciil.     Kfc.i-ivf.l  thru  Mr.  (ieorj.'i-  .1.  Strf.ilor.  l>tol>er  17,  19W. 

15884.  niKiMVi'  iNKioiis.  Smooth  brome-grasB. 

From  Cliicaj!o,  111.     Ktcfivt'd  Ilirn  Jlr.  A.  Dickinson.  Oclobt-r  1(!,  1905. 
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,  15885.     IIevka  sp.  Para  rabber. 

From    Ai..li,-rHt,    l-mtT   Runim,      RH*iv.-<l   tlini   Mr.   ti.    N.    Ccllinn.   ot   th« 
[Siin-au  uf  I'laiit  Iiidiii'try,  OctolM-r  I'l,  nm. 
"Thiw  iikiils  wen-  grown  frmn  m-cii  wnt  l>y  Mr,  \V.  S,  Toild,  Amherst,  Ixiwi-r 
Bunim.     Ttiu  trtH.'H  from  wliii'li  tlii^  r-viI  isiiic  tvert-  dgubtletiH  Krouii  from  M>e<l  ilis- 
trilnilcKl  tliniDitt  Itiilia  liy  tlio  Itritish  (iovcnimi-iit  many  years  ago."     ( (hllinr. ) 

15B86.     Di'Kio  zibktiiim:k.  Diuian. 


15887.     {Uiidotermined.) 


SUxtk  fewl  iH-gii.  "ThiM  bean  is  fuund  on  tlie  market  in  the  west  of  Chehkiang 
Province,  and  ia  worth  further  invn^tigation.  It  in  aoun  broadcast  in  rice  fields  about 
the  time  they  are  hein^t  ilraiiieil,  two  or  three  weeks  liefore  harveating.  HurspB  and 
callle  are  foud  of  thia  plant,  i.  e.,  they  eat  it  greedily,  green  or  cured,  with  or  with- 
out the  l)ean."     {llurcliet.) 

15888.     Panicum  fkumextaibum.  Millet.  , 

Prownteil  by  J)r.  S.  P.  Barehet    Re<»ived 


rem.) 


15889.     Alogasia  sp. 


"&  fine  ornamental,  having  the  leaves  (both  Kidee)  and  ])etiolts  of  a  tihining-piir- 
ple  shade.  Height,  .'Jlu  5  feet.  Rhizome  very  poiaonouH  bv  reaaonot  itKrhaphidec." 
(H'lTreU.) 

15890  to  15925. 

From  Ukiali,  Ual.     Receive.1  thru  Mr.  Carl  Piirdy,  October  Zi,  IWi. 
10890  to  1C89B.     Lii.[i  SI  ti|i]).  1S900  to  15935.    Tcupa  Ppp. 

16896  to  15904.     Hvacintuvs  sp. 

15926.  PlIASKOI.UH  KAIHATUS.  MtlXlg  bflatt. 

Fnini  AuguHtii,  I  la.     R^reivcd  tliru  the  N.  I..  Willet  Drug  ('omi>anv,  Oclol>er  21, 

15927.  Cttisi;s  i-roi.ikkkuh  albls.  Tagasaste. 

Pnwntfd  livOapt.  Riwndo  Torraa,  BniTiMwick,  <ia., 
ley.     lUteivei'l  Octolwr  20,  iHOT,. 

15928.  PiNcs  i-AKviFLoiiA.  Pine. 

From  Waflhinglon,  1).  C.     liefcived  (h'tober  24,  IWR. 
Seed  collit'te*!  tron^atreogmwing  in  the  gnmnda  of  the  Uniltii  Slat^^s  i>ei>artment 
of  Agriculture. 

15929.  OiTRL'i.ix'.i  vuLCAiEis.  Watermelon. 
-Mr.  Frank  Benton,  ot  the 

■il,  slightly  oval,  with  lights 
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15930.    C1TRULLU8  vuLOAKiR.  Watenn^on. 

Beoeived  thru  Hr.  Fnuik  Benton,  October 


15931.  PuT8ALi8  sp.  G-ronnd  chexzy. 

usaia.     Receive<)  thru  Mr.  Frank  Benton.  October 

"Found  growing  wild  on  the  south  side  of  Techoroch  River  some'  tnilea  above 
Bortachka,  southweBtern  Caucaoue.  Elevation  about  2,000  feet.  Fruit  not  edible 
but  quite  ornamental,  being  bright  crimaon  in  color,  with  large  crimmn  seed  poda, 
while  leavea  of  plant  are  stul  green.     (No.  18.)"     {BeiiUm.) 

15932.  Acer  circinatuh.  Maple. 
Prom  Cle&rbrook,  Wash.    Received  thru  .Mr.  (ieorge  Gibbe,  October  21,  1005. 


15933  to  15940. 


1B933.  LiLiFNsp.  16937.  CrriTRBiTA  sp. 

15934.  (Undetermined.)  1B938.  (Undetermined.) 

15935.  AMvaoALDS  ferbica.  16989.  (Undetermined,) 
16936.  (Undetermined.)  16940.  (Undetermined.) 

15941.     COLOCASIA   ANTIQDOBDM   ESCULBNTUM.  TaXO. 

From  Gotha,  Fla.    Presented  by  Mr.  H.  Nehrling,     Receiveil  October  26,  1905. 
Wild  laro,  erroneously  called  "  Tanyah." 

15942  and  15943.     Liuum  lomgifloruh  hyb.  Idly. 


1    exiHIUH   OHIANTEUM. 

e  year  from  S.  P.  I.  No.  11591. 


(Jrown  in  one  year  from  S.  P.  I.  No.  11794. 

15944.      LlLlUM   CANDIUUM.  Lily. 

From  Olympia,  Wash.    Receiveil  thru  Mr,  B.  F.  Denton,  September  14,  1905. 

15945  and  15946.    Cvnara  scoltmcs.  Artichoke- 

From  Paris,  France.     Rtneived  thru  Vilmorin- Andrieux  i  Co.,  October  27, 1905. 
16946.     Large  Flat  Hrittani/.  16946.     Large  OMie,  or  Parit. 

15947  to  15954. 

From  Hamel,  Wetit  Australia.    Received  thni  Mr.  George  F.  Berthoud,  director 
of  the  State  farm,  Oclober  26,  1806. 

15947.     Atbiplbx  rolocabpa.  16962.     Danthonia 

16948.  Atriplex  lbptocarpa,  laris. 

16949.  ANnxopoooN  SEiiiciit'B  16963.     Oliantkuh  n 
16960.     Actrbbla  TR.-n.X).ni».  ^"'>*-    ^''J^T"*    "*«='"■"" 


16961. 


ilized  by  Google 
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X595S.    Elymi;s  canadensis.  Wild  rye. 

From  Manistee,  Mich.     Received  Ihni  Mr.  Stephen  Caliill,  OeUilwr  2R,  1905. 
1S956  to  16128.     Broml's  spp.  Brome^asa. 


15956.     Bbomub  pp.,  SwitMrland,  1902.     (186) 

16967.  Brohits  sp.,  Kt.  Petersburg,  1903.     (229) 
1696S.     BHOMU8  Bp.,  St.  Owens  Bay,  Jersey.     (240) 
16969.     Bromi-8  sp.,  St.  Owens  Bay,  Jereey,  1903.     (241) 
16900.     Bromus  AD0B.VM8,  Kcw,  1902.     (9) 

18961.     Bbomus  ALoPRCHRi-s,  Lisbon,  1903.     (216) 
16963.     Broml's  altissfmui',  H.  &  S.,  1903.     (230) 

18963.  Bkomi-s  andinus,  Stockholm,  1904.     (252) 

18964.  Bsouiib  anovot'itoliiie,  Berlin,  1902.     flO) 
1696B.     Bbohub  ANGDBTiFOLitiB,  Heidelberg,  190.1     (215) 
15966.     Brohus  abpuennsnuis,  H.  drS.,  1902.     (11) 
1B967.     Bhomih  ardiirnnensir,  Paris,  1902.     (12) 

16968.  Broui-h  ardiiennenbis,  Schroeter,  1903.     (13) 

16969.  Bromiw  ARDUENNBMSin,  Brusseti,  1902.     (184) 

16970.  Brohl's  ardubnnbnbis  viLLoeue,  Bnwels,  1902.     (185) 

16971.  Bromus  arbnamiub,  Sydney,  1902.     (210) 
16973.     Bromus  arvbnhis,  Sutton,  1901.     (128) 

16973.  Bromus  abpbh,  Coe  Fen.,  Cambridge,  190J,  A.  H.     (1) 

16974.  Bhohlb  BiBBKRsrErNii,  Schroet*fr,  1902.     (H) 
15976.     Beomus  brachvbtachyb,  Upsala,  1902.     (16) 

I,  Boclty  Mountains,  1902.     (15) 
KeM-,  1902.     (150) 
BRizAerosHiB,  Sutton,  1901.     (129) 
cANADKNHiH,  Hamburg,  1902.     (28) 
tlUsnevin,  1902,     (29)" 
St.  Petersburg,  1902.     (30) 
.NADBHHis,  Sutton,  1901.     (1.30) 
.NADEKsis,  Naples,  1904.     (247) 
.RiNATUs,  Kew.  1902.     (151) 

LtATt-S,  CrtU^W,  1902.      (19) 

LiATt-B,  Schroeter,  1902.     (21) 

MATUs,  Kew,  1902.     (22) 

LiATrB,  H.  AS.,  1902,     (2:f) 
Paris,  1902.     (25) 
Vienna,  1902.     (26) 
B.  G.  C,  1901.     (170) 
B.  G.  a,  1901.     (171) 
J.  Fletcher,  1902.     (1S7) 


i5e'A. 

Bromus 

18977. 

Bbomit« 

18978. 

BROMirs 

189.79. 

BttOMUB 

18980. 

Bromi-h 

18981. 

Brohi-h 

15983. 

Brohib 

16988. 

Brohls 

16984. 

Broml-s 

16986. 

Bromus 

16986. 

Bromi's 

16987. 

BHom-s 

1698B. 

Bromuh 

16989. 

Bromi-8 

16990. 

Bromi-h 

16991. 

Bromih 

16998. 

Bromvs 

16998. 

B  ROM  us 
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10994. 

Bkomi-b 

10996. 

Bkomi.' 

lS99e. 

BH.>HrS 

16997. 

Hhomi-s 

10998. 

Bromvk 

10999. 

Bkompb 

16000. 

Bromis 

16001. 

Bromus 

16002. 

Brumi-h 

16003. 

Bkomib 

16004. 

BKOMrH 

16006. 

Bnoui'a 

16006. 

Broml-s 

16007. 

BnoMi-K 

16008. 

BROUt'H 

16009. 

Bromi-b 

16010. 

Bro.m['n 

leoii. 

Bhomiis 

16013. 

Brome-s 

16013. 

EWIML-H 

16014. 

Broml-r 

16010. 

Bkomis 

16016. 

Bromub 

16017. 

Bromus 

16018. 

BH.I>Hfl 

16019. 

Bromiih 

16030. 

Br.)MI:8 

16031. 

BR0MI'!4 

16033. 

BR.1MI1.-. 

16033. 

Bkomum 

16024. 

Bhosii'm 

16026. 

B  ROM  re 

16026. 

Brdmi-m 

18037. 

Hrohl'!* 

16028. 

Bromm 

16029. 

Bromu« 

16080. 

Bromus 

16031. 

Bbomuh 

16032. 

Bromi-s 

16033. 

Brohi-s 

16034. 

Bn«M|-s 

16037.     BRiiM 


(glabrous  var),  Bonn,  1902.     (20) 
I,  Schroeter,  1902.     (33) 
Madingiey,  1903,  A.  H.     (239) 
,  Hack,,  Schroeter,  1902.     (34) 
coKFERTi-f,  (Jiasuevin,  1902.     (36) 
('ON<!ERTt.ia,  GlaeneviD,  1902.     (36) 
i'RiNiTt-H,  St.  Petersburg,  1901.     (152) 
DANTHONUK,  St.  Petersburg,  1902.     (38) 
Brumi-h  DiANDRUs,  Glaiinevm,  1902.     (37) 
Schroeter,  1902.      (40) 
LAXC8.  Strassburg,  1903.     (218) 
TRANSYLVANircs,  Hftck.,  Stockholm,  1002.     (118) 
viLLOSUS  (?),  Cherryhinton,  1903,  A.  H.     (214) 
BRimi's,  Hack.,  Schroeter,  1902.     (41)    ■ 

MBKI.^TLS   VIOLACKU^  H.  AS.,   1902.       (42) 
MBRIATUB  VIOLACBIR.   H.  &  S.,   1903.       (219) 

cANTEi-s,  Cherryhinton,  1901,  A.  H.     (46) 
liANTEiiB  TRiFLORUs,  S.  H.  Beckhatii,  1903.     (211) 
losai-s,  II.  &n.,  1902.      (43) 
rRHoHi,  Glaanevin,  1903.     (44) 
rasoNt,  Senary,  1902.      (46) 
Bk<»i['h  nooKBRiANUR,  Vienna,  1902.     (48)  ^ 

St.  Petersburg,  1902.     (50) 
riLABRESCEsa,  St  Peleraburg,  1902.     (49) 
[N-BRMiH,  Schroeter,  1902.     (32) 
iNBHMi^  Sutton,  1901.     (137) 
1NEHMI8,  B.  G.  a,  1901.     (176)  * 

INEHM18  (awuecl  var,),  St.  Petersburg,  1902.      (51) 
INKKMIH  (viviparouH  form),  Shroeter,  1902.      (52) 

INTERS! BDIIS,   B.  G.  C,  1901.       (63) 

is-TERRCPTi-tt,  Sutton,  1901.     (1.36) 
j.\poNici-H,  St.  Peterabuiig,  1902.     (54) 
.r.M-ONHTH,  Tokyo.  1903.     (236) 
KALMii,  ParJH,  1902.     (55) 
KALMii,  Kew,  1901.     (58) 
KHAt-sEi,  St.  Petersburg,  1902.     (59) 
KRArxEi,  Gxfoni,  1903.     (234) 
i„SEviPK»,  St.  Petemburg,  1902.     (67) 
L.*EviPE»,  Hamburg,  1902.     (220) 
I.AXI-W,  (ilasnevin,  1902.     (66) 
LAxi-R,  Sutton,  1902,      (16») 
i,Axi-N,  Vienna,  1902.     (191) 
uwtJiFLom-H,  Paria,  1902.     (61) 

S  Glaanevin,  1902.     (62) 


,iz...,Coog[e 
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1603S.     BitoHUH  Lu: 


16040. 
16041. 
16043. 
16043. 
16044. 

1604S. 
16046. 
16047. 
16048. 
16040. 
16080. 
16061. 


BitoMua 

[242) 

Bromi-s 
Bkonuh 


.,  rpvala,  1902.      (63) 

,  Naples,  67,  1904.     (253) 

fH,  Siilton,  1901.     (140) 

(B,  Coimbra,  1901.     (173) 

t-H  LANi-niNoauH,  Palermo,  1902.      (190) 

,  M™.  (Jregory,  1904. 

1,  Old  Walls,  Carrick  on  Luir,  Tipperary,  1902. 


16062. 
160SS. 
160S4. 
160SS. 

16066.  Brohi- 
16057.  Broml- 
16068.  Bbomi: 
16068. 

leoeo. 
leoei. 

16062. 
16063. 
16064. 
16066. 
16066. 
16067. 


I,  SutUin,  1901.     (139) 

II.KI,  B.  G.  C,  1901.     (100) 
«ATi-B,  St.  Peterfiburg,  1902.     (75) 
VATUB,  V.  S.  Dept.  Agr.,  1902.     (202) 
ITS  (iL-BBom,  Palermo,  1903.     (233) 
,,  Sutton,  ]901.     (138) 
Bromi's  mullin  (deformed  fls.),  Gmmpington  Road,  Ai^ist  27, 1602, 

A.  H.     (236) 
Ehohis  mollis  tiLABHiTL's.  Haylc,  Cornwall.  1902.     (212) 
Bruhcs  mollis  LLOYDiANrH,  Llutrd,  1902.     (206) 

BUOMI'S  MOLLIS  THOMINIl,  B.  G.  C,  1902.       (169) 

Bkomi's  MULTiFLoRi'H,  Schrocter,  1902.     (72) 


Broml') 


16069.  Bromi 

16070.  Bromi 

16071.  Bromi 
16072. 
16073. 

16074.     Brojiis 
16076.     Bkomus 
16076.     Bhomus 
16077. 
16078. 
16079. 
16080. 


FLOKus,  S<:hroeter,  1902.     (79) 

.v»,  Senary,  1902,     (87) 

.U8,  Hills  Avenue,  1902,  A.  H.     (204) 

NANUS,  Benary,  1902.     (90) 
Liw,  Lyons,  1902,     (96) 
Bromi-b  pitrnhib,  St.  Peterehurg,  1902.     (95) 
Bromi'k  pitknbih,  Quito,  1903.     (232) 

Bhomi-b  P()Hteri  rRONDANS  (?),  U.  S.  l>ppt.  Agr.,  1902.     (198) 
Bromi'h  ptiBESTENB,  Berlin,  IW)2.     (86) 
Brohi-s  Pi'MPBLLiAKUR,  Saanders,  1902.     (97) 
Bbomuh  PUMPEU.IAN11S,  Wawanesa,  1902.     (192) 
BH<)MVBPL-NnBNB  (3.3.01),  B.  G.  C.  llffll.     (162) 
Bromitb  piJMnBNs  cfLTATUS  (?),  B.  G.  C.  (37),  1901.     (160) 
Bromuh  puroans,  Glasnevin,  1902.     (81 1 
puh<:a.nh,  Hahibui^,  1902.     (82) 
PUROANS,  Kew,  1902.     (83) 
Bromi!*  PURC.AN8,  Lemberg,  1902.     (85) 
Bro.mi:8  purganb  (41),  B.  G.  0.,  1901.     (164) 
Brojii's  p(-H(.as8,  B.  G.  C,  1901.     (175) 

RASCEN8,  Hambuig,  1902.     (93) 
KASCESB,  Glasnevin,  1902.     (94) 
losrs,  near  Madingley  Chalk  Pit,  A.  H.,  1902.     (21.'!) 
I,  Hamburg.     (221) 
BMOBca,  Kew,  ICai.     (222) 
■KMOHiTu,  Breslau,  19ai.     (223) 
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16081.     Bromt's  RACBJtosi-s,  Lyon,  190:(.     (224) 


leoss. 

BRI>MrS  RACEH 

osuK,  Babraliam,  1903,  R.  I.  Lynch.     (237) 

16083. 

Bromub  kacbm 

OBUS,  Madingley,  1903,  A,  H.     (238) 

16084. 

Brohc->4  rackm 

08U8,  Madingley,  June  28,  1903,  A.  H.     (243) 

16086. 

Bromu8  rich  a 

iDBONi,  U.  S.  DepL  Agr,,  1902.     (200) 

16086. 

Bkomlts  RiaiDDS,  Kew,  1{H>1.     (69) 

16087. 

Bromub  rubbnb,  Montpelier,  1902.     (tOl ) 

16088. 

BhUMCH  KtlBBN 

B,  U.  S.  Dept.  Agr.,  1902.     (203) 

16089. 

B  HO  lira  at-HRA 

DBRi,  Correvon,  1902.     (113) 

16090. 

Bhoml-8  kchra 

DEH!,  UpaalH,  1902.     (114) 

16091. 

Brohi:»  secal 

NUH,  8utton,,190l.     (146) 

16098. 

Bromvs  hbcal 

NUH,  U.  S.  Dept.  Agr.,  1902.     (194) 

16093. 

BhOMUS  SECALINOa  UULTIPLORIIS,  UpBaU,  1902.      (116) 

16094. 

Bhoml-b  8KOBIUM,  U.  S.  Dept.  Agr.,  1902.     (115) 

16090. 

BBOMUSSaUAR 

Hoaus,  St.  Petersburg,  1902.     (78) 

16096. 

BBOMra  SQt'ARJ 

aoBUH,  Glasnevin,  1902.      ()02) 

16097. 

Bromuh  bquar 

aoHUH,  near  H.  rufcow,  Roven,  1902.     (103) 

16098. 

BROMiTa  «iUARB08us,  Chelsea.  1902.     (104) 

16099. 

Bromitsbquah 

robijb,  Correvon,  1902.     (105) 

16100. 

BROM13  8QUAK 

Hoaus,  Schroefer,  1902.     (100) 

16101. 

Brosh-8  BQUAEROBiia,  ParJB,  1902.     (107) 

16102. 

Bromub  squarrosub  vilm>bub,  Schroeter,  1902.     (112) 

16108. 

Bromub  BuuAR 

Roeus  woLeesBiB,  St.  Peterebuni,     1902.     (110) 

16104. 

Bromub  btbno 

HYLLU9,  Glasnevin.  1903.     (225) 

1610S. 

Bromus  m-ERlL 

8,  Sutton,  1901.     (146) 

16106. 

Bromus  tacna 

Paris,  1902.     (120) 

J6107. 

Bromub  tacna 

Kew,  1901.     (158) 

16108. 

Bromub  TACNA 

Warsaw.     (246) 

16100. 

Bromub  tb.to 

UM,  Sutton,  1901.     (147) 

16110. 

Buomuh  tbctoj 

UM,  U.  8.  Dept  Agr.. 1902.     (197) 

16111. 

Bromustrinu 

Kew,  190). 

16113. 

Bromub  uniou 

tarn,  .'Stockholm,  190-2.     ( 121 ) 

16113. 

Bromus  INIOU 

1I.B8,  Schroeter,  1902.     (122) 

16114. 

Bkomuh  uniou 

IDES,  Heidelberg,  1902.     (123) 

16116. 

Bromub  uniol 

me.,  Sutton,  1901.     (144) 

16116. 

BBOMIW  USIOLC 

ii)i»,  Sutton,  1901.     (148) 

16117. 

Bhomih  uniow 

IDB9,  B,  G.  C..1901.      (166) 

16118. 

Bromvbunioi/ 

IDEA,  B.  (i.  C,  1901.     (161) 

16119. 

Bromub  usioix 

ii>E8,  Palermo,  1902.     (193) 

16130. 

Bhomub  uniou 

ifEs,  Vpsftla,  1902.     (207) 

16131. 

Bhomub  uniou 

IDES,  Penzance,  1902,  A.  H.     (208) 

16133. 

Bromub  r.\ioLoiDf»,  Quito,  1903.     (231) 

16133. 

Bhomub  u.sioloium  «-illi>bnowii,  U.  S.  Ih-pt.  Agr.,  1902.     (196) 

16134. 

7 

Bromub  VALDi 

■lANU--,  H.  AS.,  1902.     (126) 
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iei26.    BnoMUBVABiwiATLs,  Vienna,  1902.     (12.'>) 
leiae.     Broucm  vEKnTru,  Grieeawald,  1903.     (228) 

16137.  Bromus  viKifNH,  Benary,  1902.     (124) 

16138.  BnoNut)  hilldenuwii  Ktb.,  U.  S.  Dept.  Agr.,  1902.     (195) 

16129.  Phasrolus  max.  Mnng  b«an. 

From  New  Orleans,  La.    Received  thru  Mr.  R.  E.  Bloiitn,  atviatant  director, 
Lonisiana  Sugar  Experiment  Station,  Audubon  Park,  November  g,  1905. 

16130.  PisuM  ARVENBE.  Canada  field  pea. 

From  Chicago,  III.    Receii'ed  ttiru  A.  Dickinson  &  Co.,  Novemlier  8,  1905. 

16131.  Garcinia  hangostana.  MangoBteen. 

From  Heneratgoda,  Ceylon.     Received  thru  J.  P.  William  &  BroH.,  November 
10, 1905. 
"For  experimente  in  grafting  on  a  mor«  resifltant  stock."     {fkiirehild.) 

16132.  (Undetermined.)  Aroid. 

From  greeohouBee  of  Public  Buildings  and  GroundB,  Waahington,  I).  C.    Received 
in  June,  1904.    Numbered  Novemlier  10,  1905. 

16133.  Persea  indica. 

From  Ftmchal,  Madeira.    Presented  bv  Mr.  J.  B.  RIandy.    Received  November 
9,  1905. 
"A  species  related  to  the  avocado  of  commerce;  for  breeding  purposes  and  as  a 
Block. "^    {Ihirchild.) 

16134.  (Undetermined.)  "CatiBpa." 
From  Guadalajara,  Mexico.     Received  thru  Mr.  A.  W.  Geist,  November  )0, 1905. 

"A  quick-growing  hardwood  tree  used  for  live  posts  for  wire  fences."     (f!ei»l.) 

16135.  MEI.ILOTU8  ALBA.  Sweot  clover. 

From  Augusta,  Oa.     Keceived  thru  the  N.  L.  Willet  Drug  Company,  November 
8,  1906. 

16136.  MsDicAno  sativa.  A1&1&. 
From  Billings,  Mont.    Received  thru  Mr.  I.  D.  O'Donnell,  October  31,  1905. 

16137.  Lathtrds  silurus. 

From  Salonica,  Turkey.     Re(«ived  thni  Mr.  J.  Henry  House,  October  itO,  1905. 
"Extensively  used  as  food  for  cattle.    When  liunied  like  PoBce  it  If  said  to  make 
very  good  cereal  coHee— better  than  barley."     (Flomr.) 

16138.  Medicaoo  lupclina.        Black  medick,  or  yellow  trefoil.  . 

From  New  York,  N.  Y.     Received  thru  J.  M.Thorbnrn  &  Co.,  Ot-lobar  30,  1905. 

16139.  Xakthosoma  sp.  Tantia. 
From  Tepatitlan,  Jalisco,  Mexico.     Rcceive<i  thru  Mr.  tV.  E.  Satfoni,  from  Mr. 

C.  V.  Mead,  October  31,  1905. 

't  from  the  West  Indian  forms; 

.___  ^ ___,.,._._ _._  .  ._    ..  two  eeasoni"'  growth,  shows  no 

indications  of  having  produced  tutors.  This  plant  is  prized  hv  the  nalivec,  who 
sometimes  call  it  "Papa  de  Colomo."  The  water-in  which  ihu  rnizomesare  boiled 
should  be  chained  several  times."     (Barrftt.) 
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16140.      SWAINSONA    MACCUr.LOCHIANA. 


"TliiM  ia  one  of  Ihetiioat  horticultiirally  valuable  of  nil  Kw. 

16141  to  16159. 

Presents!  b^-  Dr.  J.  N.  Rose,  of  the  TJniled  St«1*H  National  Mueeuni,  having  be«u 
collected  bv  hmi  <turing  the  Bunimer  of  1905,  while  in  Mexico.     Receivei.l  Octolier 
30,  1W&.     The  numbers  in  parenlhefles  are  those  fit  Doctor  Rose. 
16141.     Aharyllidaceae. 
From    ■Pedregal,'*nearTlalpani,  Valley  otMexico,     (1013/05.) 

I6I4a.       HVMENOCALI.1S  Bp. 

From  limestone  hillriflep,  Tiila,  Hidalgo.     (1W{6/05.) 
18143.     Antherkim  up. 

From  limestone  hillsiiled,  Tula,  Hidaljco.     (KUT.'Oli.) 

16144.  (Undetermined.) 

From  hmestODe  hillsides,  Tula,  Hidalgo.     (10:^/05.) 

16145.  ^Undetermined.) 

From  limestone  hillsides,  Tula,  Hidalgo.      (lOW-OS.) 

16146.  (Undetennine-i.) 

From  limestone  hill^des,  Tula,  Hidalgo.     (1040/05.) 

16147.  HvME.-«oCAi,LiH  pp. 

From  limestone  hillsides,  Yautepec,  Morelos,     (IO80/O5.) 

16148.  Am.vrvllidacbab. 

In  barroni'a  of  Rio  Aqueduct  ti 

16149.  iSi'KBKEI.IA  Hp. 

near  Pachuca.     {llOH/0.5.) 


ir  Santa  Fe.     D.  P.     (10S7/«>.) 


161B0.       ZePHVRANTHliS  C]l 

From  mountains  near  Pa< 

16101.       MiLLA    mF[.ORA. 

.  From  limestone  hills  near 
16163.     (Undi>lermineil.] 

From  limestnue  hillBi<le  n 
161B3.     (rni!e!.Tmined.) 

From  stony  hillsides  near  San  Juan  del  'P 

161S4.       EcnEANDlA    sp. 

From  stony  hillside  near  San  Juan  del  Ri 
16166.     ( I'ndetermined. ) 

From  between  Cjidereyta 
16166.     (Undetermined.) 


liquilpam,     (1161,115.) 


liqnilpaiii.     (1162/05.) 


From  l)ptween  Cadereyta 
16167.     (Undetermined.) 

From  hilla  near  El  Riego.     (131205.) 
leiSS.     Talincm  sp. 

From  hillsnearKI  Riego.     (13l7;a5.) 
16159.     Agave  sp. 

From  near  Ouernavaca,  Morolos.     (1350/05.) 


( 1284,05. ) 
(1270/ft^.) 
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16160.  POLYITERIS   TEXA^A. 

From  Koese,  Te\.     Collet'tei)  by  Mr.  A.  J.  Pietere  in  October,  1905. 
Very  brilliant  rose-coloreit  flowers, 

16161.  Arachis  hypooaea.  Peannt. 

From  Paris,  France.     Recvivcl  tlirii  Vilmnnn-Andrieus  A  Co.,  October  I'S,  190.5. 

16162  to  16164.     Akaciiis  HYPOtiAKA.  Peanut. 

.  A.  Oiirletoti  at  the  lyiiiixiana  Purchase 

1S163.     Mj>oli.    From  Italy.  1 

16163.     Salerno.     From  Italy. 

16165.      ZlZANIA    AQUATICA. 


1616S  to  16168.    ViuNA  ijinensis.  Cowpea. 

mmor  ot  1904.  at  ' 

16166.     mnrt-ti/e-l.     Ubele<I  Co-  16167.     Blnck-ei/nl. 

"  "'  From  Ke(«i"  Calabria. 

Probably  from  Italy.  From  the  Italian  ex- 

hibit 
16168.     Same  an  161(17,  but  labeled  Querta. 

16169  and  16170.    Pkbska  app. 

From  Mont«,  Graud  Canary.    Received  thru  Mr.  Alancua  Delinaril,  Hotel  Santa 
Briftida,  Kovemlwr  S,  1905. 

lexee.   pehsea  mine*. 

16170.        PERSBA    GRATIHHIUA.  AvOCftdO. 

16171  to  16174.     Bromik  ixebhis.  Smooth  brome-grass. 

From  Dwij-ht,  Nebr.     Received  thru  Mr.  J.  P.  Dunla)),  NovembtT  I,  1905. 

(DunJap. ) 
16178.     Hanwii't. 

"Much  like  the  yellow,  but  heada  show  lei^  pink  color  when  ripening  and 
blades  show  more  purple  when  dying.  Field  generally  shows  Icbb  yellow  color; 
nearly  as  tall  aa  yellow,  but  less  stout  in  sod.  Ori|<i"nally  from  &)uth  UakoW 
Experiment  Station."     (Dunlap.) 

Xai73.     Cotorad:. 

"  Dark  pur])lish  lieadx;  nearly  aR  dark  as  the  ilarkest  kinds,  but  fading  as  the 
heads  n|>en.  Blade!<  nearly  aa  light  Be  thone  oF  the  Yflluii:  Not  »>  large  a 
grower  an  the  Yelloir  or  Ilammi.  Has  l)eeii  exjierimented  with  at  the  (S)lo- 
rado  Kxperiment  StatJon.     From  Keen  Brothers,  Pueblo,  Colo."     (Vutdop.) 

16174.     Uirge  Dark. 

"Very  dark-polore<l  hi's/ic  when  ripening,  turning  to  a  reddish  brown. 
Barely  enualn  other  kind?  in  amount  of  fee<l;  miality  not  iiuite  i^i  gixxl.  On 
hard  land  does  not  staiul  as  well  as  the  others.    From  R.  Rabler,  Leigh,  .Nebr." 

(Lhinlap.) 
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16175  to  16188.     Ipomoea  batatas. 


Fourteen  of  the  best  varieties,  selected  by  ft 

16176.  Florida. 

16176.  McCoy. 

16177.  Hamburg. 

16178.  Whilt  Yam. 
16170.  Mil^Yam. 

16180.  Karly  General  Grant. 

16181.  Big  Slfm  Jersq/. 


W.  R.  BeatUe. 

16182. 

16183. 

RtdJeney. 

16184. 

10180. 

Van  NeM  Bed. 

16186. 

Earls  fled  (JaroHna. 

16187. 

Itronie  SpanUh. 

16188. 

Southern.  Queen. 

16189.    Ortza  glutinosa.  O-lntinons  rice. 


"Doctor  Barehet  states  that  the  ghitinous  rice  of  China  brings  a  higher  pri<«  and 
bas  a  better  flavor  than  ordinary  rice.  He  personally  prefers  it  to  the  latter  and 
advises  a  mixture  of  the  glutinous  with  the  ordinary  rice,  claiming  that  it  aiida  dis- 
tinctly to  the  flavor  of  the  dish.  This  is  not  the  red  rice  which  is  considered  by  our 
planters  as  a  weed,  bnt  is  a  distinct  variety."     i^FalrckUd.) 

16190.    Zeia  mays.  Com. 


16191  to  16193. 

From   the    Bu^arian    exhibit   at  the   Louisiana    Purchase   KsposiUon,    1904. 
Received  November  7,  1905. 

16101.  ViciA  viLLOHA.  Hairyvotch. 

16102.  ViciA  sp.  Vetdi. 

16103.  Brashica  n.\pus.  Kape. 

16194.    Curcuma  amada.  Mango  ginger. 


16195.  Zingiber  sp, 

(Origin  in  doubt.)     Received  iu  November,  1905. 

16196.  Curcuma  losga. 


"Thip  plant  was  introduced  from  the  Orient  many  years  ago  and  has  escaped  from 
cultivation  and  Ijecome  a  troublesome  weed  in  |>astures  in  the  western  portion  of 
Porto  Riim.  It  flowers  freely,  but  spreads  only  from  the  roots.  ■  It  is  one  of  the  two 
or  three  commercial  tnrmeriCH,  but  has  no  sale  in  this  countrv  because  the  special 
process  by  which  it  is  prepared  in  the  Orient  is  unknown  here."     {BarreU.)     " 

16197  to  16207. 


16107.     YiciA  sp. 

Lower  California,  1905.     (K.  W.  Nelson  No.  7 
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16197  to  16207— Continued. 
16198.     Aqave  up. 

Lower  California,  19a5.     (K.  W.  Nelson  So.  7151.) 
16109.     ( Undeterinined. ) 

Lower  California,  1«05.     (K.  W.  Nelson  No.  7157.) 

16200.  Ibekvillba  soxokae. 

Lower Caiitomia,  1901.     (K.  W.  Nelson  Ko.  71«^.) 

A  laiye  cucurbit  vine;  lives  in  dry  regionx  ami  forms  a  large,  bullxiua  root 

16201.  Ibkrvillea  sp. 

Lower  California,  lOWi.     (E.  W.  Nelson  No.  n»2.) 

16202.  (Undetermined.) 

Laredo,  Tex.,  June  27,  1905.     (J.  N.  Rose  No.  101.3. , 

16203.  ( Undetermined. ) 

"Bulb"  from  Haeiendo  Ciervo,  Mexico,  1B06.     (J.  N.  Rose  No.  I266,'(e.) 

16204.  Zephvrantheh  ep. 


From  mountains  near  Pat^huca,  Mexico.  1905.     (J.  N.  Rose  I109,<05.) 
16206.     Dahvlikion-  sp.  nov. 
ijcnestone  hills  west  of  El  Riego,  Tehuacan,  Puebla,  Mexico,  1905.     (J.  N. 
Rose  No.  lOOOU.) 

16206.  AoAVBsp. 

El  Riego,  Tehnacan,  Puebla,  Mexico,  1905.     (J.  N.  Rose  No.  10006.) 

16207.  Ampbyftbryoii-u  op. 

Near  Tomellin,  Oaxaca,  Mexico,  1905,     (J.  N.  Rose  No.  10090.) 

16206.    Davidia  iNVOLUCRATA.  Davldia. 

From  London,  England.     Reoei^'ed  thru  J.  Veitch  &  Soni*,  Novenil)er  2,  1905. 

In  the  whole  v^etable  kingdom  there  is  not  a  more  striking  object  than  a  Iree 
of  Davidia  when  covered  with  its  pnre  white  bracts,  which  make  it  conspicuous  at 
a  i^reat  distance.  It  is  a  handsome  tree,  growing  to  a  hei);ht  of  60  to  70  feet,  with 
foliage  much  resembling  tliat  of  our  common  linden  or  basswood.  When  in  full 
flower  it  is  said  to  he  a  marvelous  sight,  owing  to  the  alteniale  white  and  green 
caused  by  the  large  bracts  intermingling  with  the  leaves.  The  flowers  theniHclvea 
are  polygamo-diux^ious,  all  borne  in  heads  insi'le  a  pair  of  large,  white  bracts  about 
3  inches  long,  with  conspicuous  re<l-anthered  stamens  and  a  long,  bottle-shaped 
gynoMsium.     Uotaniiallv,  the  plant  is  allied  to  the  dogwoods. 

Urowing  at  an  elevation  of  0,0U0  to  7,000  feet  in  central  China,  where  the  minimum 
temperature  is  about  6°  F.,  there  ought  to  be  little  doubt  as  to  its  hardinets  in  the 
greater  part  of  the  United  Slates.  Trees  set  out  in  France  have  survived  the  winters 
at  Paris,  while  others  in  England  liave  withstootl  15  degrees  of  frost  uni)rotected. 
Until  well  established,  however,  some  protection  in  very  severe  weather  la  recom- 
mended. New  plants  are  readily  obtained  by  cuttiiigs  or  by  layering,  and  should  be 
planted  in  a  rich  soil,  with  eoLoe'  protection  from  too  much  sunshine. 

16209.    Mbdicaoo  sativa.  Alfidla. 

From  Chic^50,  111.    Rei'ijiveii  thru  the  A.  Dickinson  Company,  Novenil)er8, 1905. 
16210  and  16211.     Phaseolu:^  kadiatus.  Mong  bean. 

From  Chillicothe,  Tex.     Received  thru  Mr.  A.  B.  Conner,  November  7, 1905. 
16210.    Grown  from  S,  P.  I.  No.  16211.    Grown  from  S.  P.  I.  No. 

1;1394.  8540. 

16212.     (Undetermined.) 

Ii  Wales.     Receiveil  thru  Dr.  P 
>mber  8,  1905. 
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16213.  Medicaoo  maculata.  Bur  clover. 
From  Abbeville,  8.  C.     Received  thru  Mr.  Arthur  Parker,  November  11,  1905, 

16214.  McsA  TEXTILI8.  MfltiJlfl  hemp. 
From  Manila,  P.  I.    Received  thru  M 

ture,  November  13,  1905. 

16215  to  16222.     Erodium  gpp. 


16210.     Ekodium  HYUBNODEB.  16319.     Kkodii-> 

16216.  Ebodium     CHBUDONiFO-  leaSO.     Ekoduj 
■  ^'"'''  16221.     Ebodii.\ 

16217.  ERODU-M      PBLABOONIFO-  16222.      Eeodium   macbophyi^ 

16218.  Erodicm  dal'coidbs. 

16223.  Cabdm  gairdmeri. 

From  Pendleton,  Oreg.    Received  thru  Mr.  W.  H.  Bleakney,  November,  190B. 

"  This  tjlaot  was  funnerly  a  staple  article  of  food  among  the  Umatilla  and  other 
Indian  tribes  of  the  Pacific  Northwest.  The  roots  may  be  eaten  either  raw  or 
cooked.    They  have  a  delicious  flavor."     (CoviUe.)     (See  also  No.  12932.) 

16224.  BiJGHiA  8APIVA.  Akee. 
From  Kingston,  Jamaica.    Received  thru  Mr.  G.  N.  Collins,  November,  1905. 

"Unless  fully  matured,  the  white  fleshy  arillus  of  this  excellent  fruit  is  regarded 

as  poisonous  by  the  natives  of  Jamaica."     (Collins.) 

16225  and  16226.     Xanthoboma  spp.  Tantia. 

From  Floral  Park,  Long  '. 
November  17,  1905. 
16225.     Xantho^oma 

UL-M. 

16227.  EucALTPTUs  GONiocALYX.  Eucalypt. 
From  Guadalajara,  Mexico.     Received  thru  Mr.  Federico  Chisolm,  November 

17,  1905. 

16228.  PoA  FRATENSis.  Kentucky  blnegrass. 

From  Winchester,  Ky.     Received  thru  Mr.  D.  8.  Gay,  November  17,  1905. 

16229.  VioNA  SINENSIS.  Cowpea. 

From  Bristol,  Conn.     Received  thru  .Mr.  Herman  Ockels,  November  10,.1905. 

16230.  Paspaluh  dilatatum.  Large  water  graajB. 

Fnini  Biloxi,  Miss.     Received  thru  Mr.  S.  M.  Tracy,  November  18,  1905. 


16231.      ArALIA    RACEM06A. 
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in  the  world." 

{JF^iirrhild.) 

16987. 

(Without  labels.) 

16338. 

(No.  1.) 

16389. 

Jlak  Tp. 

A  favorite  early  sort,  ripening 

decembeb,  1003,  to  december,  1905.  ?25 

16232.    Teooma  cafevsis  (!). 

From  LourenfO  Marquez,  Portngueee   East  Africa.      Beceiveii   thru   Hon.   W, 
Stanley  Mollis,  I'liiteii  Stales  coriBul,  Novenil^er  21,  1905. 
"Seeds  of  a  native  African  ahnib  that  la  much  used  in  making  hedges.     Might  be 
advantageously  used  in  the  warmer  parla  of  the  United  Statce.*"  •  [HoUU.) 

16233  to  16236.     Arachts  iiYFonAiu.  Peanut. 

From  Sydney,  New  South  Wale*".  Received  thru  Mr.  Walter  S.  Campbell, 
director  of  agriculture.  Department  of  Mines  and  Agriculture,  November  22, 
1905. 

18S38.     Mammoth  Bv*h.  18236.     ClvtUr. 

16834.     Improved  Large.  18338.     Small. 

16237  to  16243.     Nepheliuh  utcki.  Litohl 

From  Canton.  China.    Secured  thru  Dr.  John  M.  Swan,  of  the  Medical  Alission- 

ary  Hospital,  and  forwarded  liy  the  Yokohama  Nursery  Company,  Yokohiuna, 

.Tapan.     Keceived  at  Berkeley,  Cal.,  October,  1905. 
"Thie  tniit  tree,  represented  by  manv  varieties,  is  worthy  of  thoro  trial  in  Porto 
Rico,  Hawaii,  southern  California,  and  Florida.     It  is  one  of  the  moat  delicions  fruits 

18241.     Ka'ai  }fai. 
A  very  popular  eor 
end  of  litth  month. 
16242.     (No.  2) 
the  fifth  month.  16343      (No  ^  \ 

16240.     .Vug  Mat. 
A  large-fruited,  small-seedeil  va- 


16244.     Festica  ovina  ingrata. 

From  Wenarhe  Mountains,  Washington,  at  an  altitude  of  A.OOO  feet.  Collected 
by  Mr.  J.  S.  Cotton,  of  the  l>e[)artment  of  Agriculture,  September,  1904. 
Eiceived  November,  1905. 

16245  to  16247. 

From  New  York,  N.  Y.     Beceived  thru  Henrv  Nungefwer  &  Co.,  Noveml*er  21, 
1905. 
16246.     Arrhenathebum  GLATifa.  loll  maodow  oat-groH. 

16346.  OsoBRYcniH  osobsvchis.  Sainfoin. 

16347.  HOLCUB  LANATCS.  Velvet  groMm. 

16248  to  16253.     Soi.anum  tuberosum.  Potato. 

From  Porlemouth,  Va.  Grown  under  the  direction  of  Mr.  W.  A.  Orton,  of  the 
Department  of  .Azricutture,  during  the  summer  of  1905,  from  seed  potatoes 
introduced  from  Ecuador,  July,  1905. 

16348.  Round  white  potatoes.  163S1.     Round    dark-red    pola- 
Grown  from  S.  P,  I.  No.  14973;  t«eS' 

firettype.     |  P.  B.  No.  679b. )  Grown  from  S.  P.  I.  No.  14893. 

18240.     Round  or  elongated  red  (f-  B.  No.  67e.) 

po'»'«''«-  16282.     Round  white  potatoes. 

Grown  from  S.  P.  I.  No.  14973;  Crr.™,,  frr.M.  h    p   t    v«    uatu 

secondtype.     ( P.  B.  No.  fi79c. )  ^R  B  No  677  T 

18260.     Elongaled   white    pota-  jga^g^     Oval  w'hite  potatoes. 

Grown  from  S.  P.  T.  No.  14973;  Grown  from  B.  P.  I.  No.  14895. 

third  type.     ( P.  B.  679d.)  (P-  ii-  ^o.  678. ) 

7217— No,  97—07 15 
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16254  to  16275. 


16264. 

AbQILOPS  eUl'ABROSA. 

16268. 

Medicaoo  orbicijlab». 

16286. 

Arbiibnathbrum  ELATICa. 

16266. 

Mbdicaoo  radiata. 

16206. 

Brack  Y  POD  lUH  pinnatdm. 

16267. 

Mrdicaoo  scdtbllata. 

16287. 

Eleihinbtocussa. 

16268. 

MELILOTt-B  ALTiaeiMA. 

16288. 

ErODIITH  ORUINUM. 

16266. 

M  ELI  LOTUS  ITAUCA, 

16280. 

Erodium  otbphaniandm. 

18270. 

TRKIOHBLLA  CnRBVLEA. 

16260. 

Medicaoo  aUARU. 

16271. 

Trioo-jella   cobnkt. 

16361. 

16262. 
16263. 

Medicaoo  echinub. 
Medicaoo  bleuans. 
Medicaoo  sativa  x  pal- 

16273. 
16278. 
16274. 

Thiticum  rigiduh. 

TumCCl  M  TRICHOPHORU  J[ . 
ViCIA  COR-SraBRA. 

16264. 

Mkdicaqo  minima. 

16276. 

ViCIA  DDMBTORDM. 

16276  to  16302. 

From  Straaabiirg,  Uermany.     Received  thru  the  BotuHicfianienB,  November  21, 


16276. 

AeOILOPS  ePELTOlDEK 

16261. 

VlSVM  .fomabdi. 

16277. 

AVBNA  BREVIS. 

16803. 

Triticlm  boboticcm. 

16278. 

A  VENA   arRBUTA. 

18308. 

Tbitici'm    boboticoh 

16379. 

A  VENA  UDOVICIANA. 

THAOUDAB. 

16280. 

-YVBNA  0R1KNTAU8. 

16304. 

TaiTICUM  Dicoccini. 

16381. 

AVENA  PLANICULMIB. 

16306. 

TbITICI-M  GIGAKTRCM. 

16282. 

A  VENA  STRIOOeA. 

16206. 

TRiriCDM  MON-OCOCCTH. 

16283. 

B Boxes  ERECrCB. 

16207. 

Triticuk    monococcom 

16284. 

Ebodium  ordikum. 

16208. 

TRITICLM  POLONICnM. 

16288. 

Lappaoo  racemosa. 

16300. 

Tbiticuh  BioiorH. 

16286. 

Medicaoo  obbardi. 

16800. 

16387. 

Medicaoo  terebellum. 

16301. 

Piei-M  ELATKTB. 

16288. 

Medicaoo  tcrbinata. 

16302. 

PHASEOLUB  MULnPLOBUB. 

16288. 

Meulotus  alba. 

16280. 

pHASEOLUa  CAFPER 

16303  to  16335. 

From  KaehFcar^  Chinese  Turkestan.  Received  from  Mr.  Elleworth  Huutiogton, 
Kash^r,  ChmeeeTurkePtan,  via  Babu,  Ruseia,  thru  the  Chinet*  Amban  of  Kho- 
taa,  and  Mr.  Macartney,  British  political  afi^nt  at  Kashgar.  November  17,  1906. 

"  Khotan  ifi  a  large,  well-watered  oaEie,  at  an  elevation  of  about  4,500  feet,  at 
the  foot  of  the  Kuen  Lun  Mountains.     Longitude  80°,  latitude  37°  K.     In 
general,  the  climate  is  typically  midconCinental.     It  inav  be  likened  to  tlmt 
of  Colorado,  tho  drier  and  more  estreme."     [Huntinglon.) 
16808.     VioNA  eiNENBiH.  Oowpea. 

Labia.     A  white  bean. 
16304.     Brassica  napl's  (7).  luznip. 

Chamgv, 
16306.     ( Undetermined. ) 
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leaOa.       ClTBUIXirH    VrUlAKW. 

Tarbuz. 

16307.      COSIANDBL-H   SATIVITM. 

Gegnich. 
16808.     Aluum  ap. 

16300.       FOBHICULUX    DL'LCB  (7). 


16810.  Bbahsica  sp. 
Kkhi. 

16811.  Sesahuu  iNuici 
Kunjut. 

16819.     BiUtBeicjk  olbkj 
Basel: 

16313.  Allivu  cBi'A  (: 
}\az. 

16314.  Panicum  MI1.IA1 
Tarekh. 

16815.  APldU   UKAVEOI 

Ching»eh. 

16816.  AtiBIOfHYLLUM 

Pdak. 

16817.  Medicauo  hativa 
Beda. 

16818.  Davcl'8  carota. 
Zardek. 

16810.     Cdcl-mih  hblo. 


16330.     CiCBB  AtttenNdU. 

Sarhhoi. 

163S1.       LlNUM    I'BITATISSIHLM. 

Zighar.     A  variety  of  flax  used  only  for  oil. 
16332.     CucuMiB  sATivrs. 

Kkonga. 
16823.     PnASBOLUs  kadiatuh. 

Math,  or  Did  pea. 
168S4.     Cabthahub  tinctoriud. 

7ATangzeh. 
1632K.     Brabsk'a  ep. 

Za^him.     Extensively  cultivated  tor  oil. 

16826.  FisuH  Bp. 
Puehek. 

16827.  Triticdm  v 
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Watermelon. 

Fennel. 
MuBtord. 

Oaitib&ge. 

Killet. 
Oelery, 


Huakmelon. 

Ohick'pea. 

Flax. 

Oucumber. 

Hung  beftn. 

Safflower, 

Huatard. 

Pea. 

Wheat. 
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16328. 

OrYZA   8ATIVA. 

S<al. 

16329. 

IIORDEUH  Sp. 

Arpa. 

16330. 

ZlU    MAYS. 

Konak 

18831. 

CUCUBBITA  B|). 

Kau«. 

18332. 

Lagbnabia  VUlXlAk 

Kapal 

16333. 

Casnabib  hativa. 

Bang. 

Used  for  smoking. 

16334. 

Iris  ensata  pabl-l 

Chigi/i 

ak.     "AHpecieeofi 

is  eai<l  to  grow  in  tbe  dry  desert  sand  or  almost 
anywhere  if  once  it  p:ts  rainenongh  ta  cause  it  to  spru'ui.  It  is  if  ported  to  be 
a  good  forage  plant,  twth  green  and  dry.  Stieep  are  very  fond  of  i1,  and  other 
animala  do  not  object  to  it"     {HunlingUm.) 

163SB.    TaiGONEi-LA  foknum-geabcum.  FenuKreak. 

Shemth't. 
16336  to  16^70. 

From  Pullman,  Wash.     Received  tliru  Mr.  Byron  Hunter,  aasistant  agrostolo- 
gist  of  the  Department  of  Agriculture,  November  14,  1905. 
Seeds  grown  at  the  Agricultural  Experiment  Station  at  Pullman,  Wash.,  together 
with  others  collected  from  various  sourcea. 


16836.     AoHOPTRo.v  sp. 

18842.     Agbopyros    fskddo-rb- 

A  promising  grasa. 
16337.     AuROPVRoN  diverc.rns. 

Collected  in  August,  1904,  on  the 

PBNS. 

Crop  of  1905. 
18843.     Aoropyron  bpicatum. 
Crop  of  1905. 

16338.       ACROPYRON  DIVBRGBKS. 

16344.     Agropybon  tbnbrum. 

Collected  June  29,  1905,  at  Wa- 
wawai.   Wash.      (Agros.   No. 

Cropof  1905.     (AgrosL  No.  211.) 
1634B.     Agbofvron  tehbrch. 

16338.       AdROPYRON  KLMKKl. 

Crop  of  1904. 

Collected  August  4,  1904,  at  Wa- 
waww.   Wash.      (Agrofit.   No. 
675.) 

16346.     Agropyron  tknbkuh. 
Crop  of  19*5.     Grown  from  seed 
collected  at  Trinidail,  Colo. 

18340.     AOROPVRO.N-OCCIDBNTALB. 

16347.     Triticcm  violacel'u. 

Crop  of  19a5. 

Crop  of  1905.     ( Agrost.  No.  210. ) 

16341.       A-iROPYRONOCIDENTALE. 

1634B.  Alopeci'rus  cabtbllanub. 

Grown  at  Harlem,  Mont. 

Crop  of  1903. 

18349.     Arrhenatheri'm  elatics. 

Crop  of  1905.     (Agrtiat.  No.  2191.) 

183B0.     Avbna  plavehcenh. 

163S1.     Avbna  orientalib. 

Cropofl905.    {Agrosl.Na.2192.) 

Cropotl905.    {Agro8t.No.1157.) 

n  1903  from  Argeatine  seed. 
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16353.     Bhohi-h  ap. 

Cropof  1905.      {Agrost,  No.245,) 

16364.       BrOMUM  rAWNATLH. 

Collected  at  Wawawai,  Wash., 


16366.     Bhomi 

4irown  in  1905  from  at-eiX  origi- 
nally collected  at  Wawawai, 
Wash. 

16869.     Rk<.mi<h  inerh'[s. 

16360.  BbOMC.-I    MAH<llSATrfl. 

Crop  of  1904. 

16361.  Bkioii'h  M.miiNATi'a. 

"  Eluht-dotl'ir     Cmw.''      (Iriiwn 
at  Selma,  Oref*. 

16363.  BnOHUH   MAKIilNATIit. 

Grown  in  1905  from  Portland, 

Oreg.,  need. 

16863.        BrOHHS    MAHOINATIB. 

Crop  of  19a5. 

16364.  Bkohus  haroinatub 

16366.     Bromuh  mabimsatpb 

MARITlUUa. 

Cropofl9ai.    (AgTO9t,No.2261.) 
16371.     Dactvuh  glombrata. 


16366.  Bbohdk  c 
Grown  in  1904atChelialia,Wash. 

(AgroBt.  No,  609.) 

16367.  Brohi-s  CARiNATce 
Crop  of  1905. 

16368.  Bro» 


Smootli  brome-eraa«. 


Crop  of  190S. 

16367.  Briimuh  p.):.vanthitb.       . 
G-atherefl  at  Portland,  Oree.,  in 

IfltH.     (Agroet.  No,  614.) 

16368.  BROMI'tl   I^LVANTRl-H. 

Ci\>pot  1905.     (Agrost.  No.  319.) 


16370.     Bro 
Grown  in  1904  from  seed  gath- 
ered    at     Puvallup,     Wash. 

(AgroHt.  No.  600.) 


Purchased  from  the  C.  H.  Lilly  Company,  Seattle,  Wa^ih. 
16372.     Dactylib  (ilomerata. 
Crop  of  190^. 

16378.  Deschampsia  cabbpitoha. 
Crop  of  1904. 

16874.       ElVMUS  CANAnESXlB. 

16876.     Elymus  viRiiiNurs  si-mtv 

Crop  of  1902.     ( Agroat.  No.  328. ) 
16876.     Ely* 

Grown  in  1905  from  S.  P.  I.  No.  16375. 

16377.      FE8TUCA  ABCNItlNAI  EA. 

16878.     Festtca  elatior. 
Grown  from  Kansas  seed. 

16379.  Fkstita  hyh, 
A  hybrid  from  Mr.  A.  B.  Leckenby,  Uiii 

16380.  Festi 


Orchard  graas. 


Febti'ca  heplkxa. 


a  1905  from  S.  P.  I.  No. 


Headow  fescue. 

16383.  Lathyrub  cocciseiw. 
Grown  in  1905  from  S,  P.  I.  No. 

11196. 

16384.  I.ATHVRITS   OCHRVB. 

Crop  of  1««). 
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1638fi.     Latuybus  sativum.  Kttor  votcli. 

Grown  in  1»0S  from  8.  P.  1.  No.  !1IB7. 

16386.  Lathyruh  (^ativub.  Bitter  vetch. 
Grown  in  1905  from  S.  P.  I.  No.  11198. 

16387.  Latrvbuh  sativcb.  Bitter  vatch. 
Grown  in  1905  from  8.  P.  I.  No.  lUM. 

16888.  I^THVBwe  tinuitanus,  Tangier  scarlet  pes. 
Grown  in  1905  from  S.  P.  I.  No.  11220. 

16889.  Lathvuuh  t[ng[tan<(i.  Tangier  acarlet  pea. 
Grown  in  1905  from  Agroat.  No,  1548. 

16S80.        LOLIUM    HONAHIBMilH. 

Grown  in  1905  from  Agroet.  No.  2321. 

16301.  LOMWM    PKHKNNB. 

From  E.  J,  Bowen,  San  Francisco,  Cal. 

16302.  LOUI-M    PERENNS. 

Grown  in  1906  from  seed  secured  in  Holland. 

16303.  LOLIITU    PERENNB. 

Grown  in  1905  from  AgrosL  No.  1981. 

16304.  LOUUM    PEBENNB. 

Grown  in  1905  from  Agrost.  No.  5349.     From  Atgenti 
16306.    Lotus 

From  Coslck,  Wash, 
16306.     Lotus 

From  Wenalchee,  Wash. 
16397.     Lotus  cobniculatus. 

Grown  in  1906  from  S.  P.  I.  No.  1120*. 
16808.     Lotus  trtraookolobus. 

Grown  in  19(6  from  S.  P.  L  No.  10398. 


16300.     Medicaid  media. 
Crop  of  1904. 

16400.  Mbdicago  media. 
Crop  of  1905. 

16401.  MKDICAUO  BATIVA. 

Grown  by  Mr.  E.  W.  Dowr 

16402.  Medicaoo  bativa. 
Tiirkei^itan  alfalfa.    Gtown  a 

16403.  Mi:t>u-AOO  ka-tiva. 


Fereiuii&l  Tye-gr&aa. 
Parennial  lye-grasB. 
Perflnnial  rye-graae. 
Perennial  rye-graaa. 
Dakota  vetch. 
Dakota  Tetch. 
Bird's-foot  trefoiL 
Winged  pea. 
Sand  lucem. 
Sand  lucem- 


Alfalfa. 
Piillman,  Wash.,  in  1904. 

Alfalfa. 
]m  S.P.I. So.  991. 
Alfalfa. 
Wash.,  from  seed  obtained  from 


Walla  Walla,  Wash., 
19(»at 


16404.  Mbulotus  indicus. 
Grown  from  Agrosl.  No.  1684. 

16405.  Mblilotus    macko 

Grown  from  Agrost.  No.  1553. 


11406.     Meliloti-s 

(Jrown  from  Agrost.  No.  1161. 
16407.     Melica  californica. 

Grown  in  1905  from  Agroet.  No. 
1925. 
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Id408.     Panicuh  Bp.  Bird  Med. 

Crop  of  1905. 
16409.     Panicum  Bp.  Huug&rifui  loillet. 

Grown  in  1905  from  AgrosL  No,  2365. 

10410.     Panicuh  ckus-oalu.  16411.     Panicdh  chus-oalli. 

Grown  from  At^roet.  Ko.  1682.  Crop  of  19(fi. 

16412.     Panicum  miliacbitm.  Broom-com  millet, 

(frown  from  Agroet  No.  2620. 

16415.  Panicum  HiLiACEUH.  Broom-corn  millet. 
Grown  from  Agrost.  No.  2621. 

16414.     Panicum  miliacbuu.  Broom-com  millet. 

Mixt  yellow  and  white  broom-com  millet  Grown  from  Agroet  No.  2625. 

1641B.     Fa.nicum  uiliacbum.  Broom-corn  millet. 

Grown  from  Agroet.  No.  2626. 

16416.  Panicum  uiliacbum.  Broom-gom  millet. 
WkiU.    Grown  from  Agroet  No  2827. 

16417.  Panicum  uiliacbum.  Broom-com  millet. 
Grown  from  Agroet  No.  2628. 

16418.  Panicuh  hiliacbum.  Broom-com  millet. 
White  seed;  late  variety.    Grown  from  Agrost.  No.  2629. 

16418.     Panicum  uiliacbum.  Broom-com  millet. 

Grown  in  1905  from  eeecl  obtained  at  Cueick,  Waeh. 

16420.  Panicum  miliacbuh.  Broom-com  millet. 
WhUr.    Grown  from  seed  obtained  in  Germany. 

16421.  Panicuh  uiliacbum.  Broom-com  millet. 
Grown  from  Austrian  aeed. 

16422.  Panicum  uiliacbuu.  Broom-com  millet. 
Austrian  seed. 

16423.  Panicum  hiliacbdh.  Broom-com  millet. 
Grown  in  19(M  at  Usk,  Waeh. 

18424.     Pbnnihbtum  bpkatum.  Pearl  millet. 

Grown  Ht  Biggcnili^n,  Queensland.     (Agrost.  No.  2110.) 
18420.     pHAi.ARie  AKUNDiNAcEA.  Rood  Canary  grraaa. 

Grown  from  seed  obtained  from  J.  M.  Thorbiim  &  Co.,  New  York  City, 
N.  Y. 
16420  to  16482.     PnALARia  canaribnrih.  Oanaiy  graaa. 

16426.  16430. 

Grown   from  Agroet.   No.  Grown  from  Agrort.  No.  2334. 

16487.  16481. 

Grown  from  Agroet  No,  Grown  from  Agrost,  No.  2335, 


16428. 


16432. 


Grown  from  Agrost,  No.  P"^""  Genoa,  Italy.     Obtained 

2332.  at  the  louinitina  Purchase  Kx- 

position  in  1904.    ( Agroat.  No. 
16429.  ^1.1 

Grown  from  Agroet.  No. 
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10433.     Phleiim  PHATBNee. 

18484.     Phlbum  pratbnbb. 
SUiearl'i  Mammoth. 

1643B.      PHLEt-U  PKATENtlK. 

16436.  PlSl'H  ARVBNXR 

Grown  from  8.  P.  I.  No,  148fl. 

16437.  PlHUM  ARVBNSK. 

Grown  from  S.  P.  I.  No.  1487. 

16438.  Plant 


16439.     Plant 

Crfjpof  IWM, 


TimoOir. 

Timothy. 

Timothy. 
Field  pea. 
Field  pea. 


16440.  POA  TRIFLORA. 

(Jrown  at  Cusick,  Waeh 

16441.  Spabtina  sp. 
Grown  at  Cusick,  Wash 


16448.-  Spakh 


16443.  Stipa  tinal-ihhima. 
(irown  from  seed  obtainwl  from  J.  M.  Thorbiirn  A  Cii 

(Agrrat.  No.  2216.) 

16444.  Trikilum  pannonicum. 
Grown  from  S.  P.  I.  No.  9817. 

16445.  Trifolium  pratbnsb.  B 
(Jrown  in  1904  by  Mr.  C.  R.  Widmer,  Albany,  Oi«g. 

16448.     Trioonella  fobnum-qraecih.  P 

Grown  from  Egyptian  seed. 

16447.  ViciAPp. 

A  variety  eimilar  to  pearl  vett'li.     Grown  from  AgroHt.  No.  245a, 

16448.  ViciA  Bp. 

Grown  from  S.  P.  I.  No.  11200. 

16449.  ViciA  sp. 
Grown  at  Ray,  Waah. 

16400.     ViciA  sp. 

Grown  from  S.  P.  I.  No.  11199. 
164S1.     ViciA  gp. 

Grown  from  Agrost.  No.  2464. 

16462.       ViCIA  ATROPCRl'CKBA. 

Grown  from  S.  P.  I.  No.  12135. 

164B3.       VltIA  BITHYNICA. 

Grown  from  S.  P.  I.  So.  I]2;». 

16464.       VlCIA  CHACCA. 

Grown  from  S.  P.  f.  No.  10283. 
16466,     VicucMtxA. 
Grown  from  Chinese  iieed. 

le4&0.       ViCIA  EOVPTICA. 


Esparto  KrasB. 
New  York,  N.  Y. 
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I64S7.     ViciA  PABA.  Tetch. 

Grown  from  Agroet.  No.  2463. 
16406.     ViciA  FULOBNS.  Vetch. 

Grown  from  S.  P.  I.  No.  11231. 
16409.     ViaA  aiuAMTBA.  Vetch. 

GwwiiinlOOlatClatskanie,  Oreg.     (Agrost.  No.  613.) 

16460.  ViaA  Hin»i"rA(?).  Japan  vatch. 
Grown  from  K.  P.  I.  No.  9237. 

16461.  ViciA  HiRTA.  Vetch. 

16462.  ViciA  I.ITTBA.  Vetch. 
Grown  (mm  Aljrerian  seed. 

16463.  ViciA  uiCRANTHA.  Vetch. 
(irowii  from  Agrost.  No.  999. 

16464.  VlCIA   NAHDONNBNHIS.  VetCh. 

Grown  from  S.  P.  I.  No.   11232. 
16460.     ViciA  HATivA  Ai-HA.  Pearl  Tetch. 

16466.  ViciA  HATivA.  Oommon  vetch. 
Grown  al  CorvalliB,  Oreg. 

16467.  ViciA  HATIVA  ALBA.  Pearl  Totch. 
Grown  from  hcwI  from  Mr.  Henry  Gil brich,  New  Era,  Oreg. 

16468.  VioiA  Mcc'LA.  Vetch. 
Crop  of  1H04, 

16469.  ViciA  HKULA.  Vetch. 
Grown  from  Algerian  eeed. 

16470.  ViciA  viLLOSA.  Hairy  vetch. 
Seed  from  Mr.  Klliolt. 

16471.    Andropouon  halepensis.  JohnBon  grass. 

From  St.  Louie,  Mo.     Received  thru  D.  J.  Buahnell  &  Co. ,  November  25,  1905. 

16472  and  16473. 


16472.     .Aracris  rvpooaba.  Peanut. 

16478.       VOANDZBIA    HURTBKRANBA.  WOandzU. 

16474.  Lespedeza  striata.  Japan  clover. 

From  Richmond,  Va.     Received  thru  T.  W.  Wood  &  Son,  November  29,  1905. 

16475.  Lespedeza  striata.  Japan  clover. 


16476.    Cucurbita  ap.  Pnmpkin. 

From  Pretoria,  Soiilli  Africa.     Received  thru  Prof.  J.  Burtt  Davy,  of  the  Trana- 
vaal  Department  of  Agricnlture,  November  27,  1905. 
Botr. 
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16477  to  16480.     Garcinia  spp. 

u  J.  8-  Hontero  dc  Bros.,  December 

16477.  Gabcinia       coihinchi-  16479.    Gabcinia  banburyi. 

'"^''*'*"  10480.    Gabcinia  imdica. 

16478.  Garcinia  fbbrba. 

16481.     Ibervillra  sp.  <?). 

From  Mexico.    Received  thru  Dr.  J.  N.  Roee,  of  the  United  Statee  National 
MuKum,  who  collected  the  seed  in  the  summer  o(  1905. 

interesting,  attractive  vine,  which  grows  in  very  dry  districto.    Emit 


(Rose.) 


16482.     Calypthogyne  dtjlcis. 


16483  to  16485.     Abachis  hypooaea.  Poannt. 

From  Cat  Island,  S.  C.    Grown  by  Mr.  J.  H.  Tall,  apecial  a^nt  d!  the  Depart- 
ment of  Agriculture.    Received  Kovember  20,  1905. 
16488.     Grown  from  S.  P.  1.  No.  4253.     From  Cairo,  Ejtypt. 

16484.  Grown  from  S.  P.  I.  No.  9406.     From  Sao  Paulo,  Brazil. 

16485.  Grown  from  S.  P.  I.  No.  11140.     From  Spain. 

16486.    Arachis  hypoqaea.  Featntt. 


16467.    DioflpYROs  ebenuh.  Sapote  negro. 

u  Mr.  Thomas  L.  Lyon,  of  the  Insular  Bnreaa 


16488.  ViCIA    8ATIVA    ALBA.  PoSTI  VOtCh. 

From  New  Era,  Oreg.     Re<*ived  thru  Mr.  Henry  Gelbrich,  December  5,  1905. 

16489.  Melilotus  alba.  S'weet  clover. 


16490  to  16494.    JuNcus  app.  Matting  rash. 

Collec1e<i  by  Mr.  J.  H.  Tull,  xpecial  agent  of  the  Department  o[  Agriculture. 
Received  December  5,  1905. 

16400.      JUKCDS    HFKUHIB.  16403.      JCNCUS       SPFTOOB       CON- 

Collected  on  Cat  Island,  S.  C.  olombbatus. 

16491.    JusciTB     BFri-siB     «.N-  Collecteil  on  Cat  Island,  S.  C. 

GLOMEBATUe.  16494.      JONC-l'H      ETruBua      cos- 

Collet^ted  near  Kington,  N.  C.  aiAiuBRAXus. 

1649S.    Ji'NCiiB     BFFirsVB     CON-  Collected  near  Newbem,  N,  C, 

OLOMBKATtiS. 

Collected  on  Black  Kiver  road, 
near  Georgetown,  S.  C. 
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16495  to  16505. 

From  the  White  Elonse  Propagating  Gardens,  Washington,  D.  C.    Received 
Decembe_j  6,  19a^. 


A  coll4%tion  of  ornamentals. 

16496.  CiLATHBAOHNATA 

16406.     Xanthoso>ia  mn 

16497.  Ca  LATHE* 

16498.  Ca  LA  THE  A 


16  BOO.  Calathkawabscbwiczh. 

16S01.  leCBNOBlPHON  HIRSUTA. 

16602.  Mahanta  walusi. 

16608.  Maranta  amabilis. 

16604.  houalombna  wal.libi. 

16606.  Calathba  (?)  sp. 


16506.  Akalia  cordata.  TTdo. 
From  Waewia,  Tokyo,  Japan.     Received  thru  J.  Ilteila  A  Co..  December  5, 1905. 

16507.  Panicum  sp. 


16508.    Medicaqo  satita. 

From  Amaraa,  Turkey.    Rec^ved  thru  Mr.  H.  Caramanian-,  November  25, 1906. 


16509  to  16540. 

From  Nancy,  France.     Received  thni  Victor  Lemeine  &  Son,  December  4,  1905. 
16000.     Anemos'b  japonica.  16612.    Deutzia  vii.morinab. 

16610.  Anemone  japonica.  16618.    PHu.AnBLPnps  lbmoinbi. 

16611.  Deltzia  mykianth*. 

16614  to  16640.     Phlox  deci»s9ata.  Perennial  phlox. 

Named  varieties. 


16541  to  16762.     Paeonia  spp.  Peon^. 

From  ChenonceauK  (Iniire-et-Tx)ire),  France.     Received  thru  Monsienr  A.  Des- 
eert,  necemlHT  2,  19frj. 

16641  to  16642.     Natneil  vanelieo  of  the  Chinese  herliaceoua  section. 
16643  to  16669.     Named  varieties  of  the  F.uropean  lierbaceous  section. 

16660.  PAEo?iii.A  ANoMAi.A  (of  16663.     Pakonia  tenhifolia 

Smoutkii).  fi.orb  plbso. 

16661.  Pabonia  tbnuifolia. 

16663  to  16709.     Paeonia  moutan.     Named  double  varieties. 
16760  to  16762.     Pabonia  moutan.'    Named  single  varieties. 

16763  and  16764. 


16768.    Cam 


16764.     Mabanta  sp. 


C'.oo'Mc 
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16765  to  16769. 

From  the  White  I 
ton,  I).  C.  Eece 
1676B.     Makasta  m-lendida.  16768.     Calath 

16766.  Calathba  abbecta.  16769.    Calathea  i'nullata. 

16767.  Calathea  makovana. 

16770.  Zea  mats.  Sweet  com. 
From  North  Clarendon,  Vt.     Receiveil  thru  Mr.  D.  Dana  Hewitt,  Decemljer  11, 

1905. 
Whilr  M'llaM.    Grown  from  S.  P.  1.  No.  13256.     (Lot  "A"  ac'lecl«l  from  No. 
16772.) 

16771.  Medi('A(io  denticuij^ta.  Bnr  clover. 
From  Kan  Franciwo,  Cal.    Received  thru  the  Jetwiip-Wheelan  Coiripany,  De- 
cember 11,  19Wi. 

16772.  Zea  mays.  Sweet  com. 
From  North  Clarendon,  Vt.     Received  thru  Mr.  1).  Dana  Hewitt,  Decemlwr  11, 

While  MalatoJ.     Grown  from  S.  P.  I.  No.  1325*!. 

16773  to  16780. 

From  St.  Louia,Mo.    Received  thni  Mr.  Fred  Mueller,  of  the  Missouri  Botan- 
ical (iartlena,  December  11,  1905. 

16773.     Alocakia  mairobhiza  16777.     Coi^cahia  inoica. 

16778.     Xantiiosoha  sp. 


n  Ceylor 


From  Cuba. 


16774.     Alocasfa  odora. 
From  F^st  Indies.  16779.     Xant^hosoi 

16776.     Coi^A.iA  sp.  p^^  ^^,^,  j^^i^ 

from  Mexico. 


16776.       Coi«CA8IA      ANTICtUORCM 

From  India. 


16780.     (Undetemnined.) 


16781  to  16784.     Zea  mays.  Sweet  com. 

Received  thru  Mr.  D.  Dana  Hewitt,  Decemlier  11, 

While  yfatnkof. 

16781.  (irown  from  S.  P.  I.  No.  13367. 

16782.  Grown  from  selection  "B"  of  K,  P.  I.  No.  13256. 

16783.  Grown  from  selection  "(i"  of  f*.  P.  I.  No.  13256. 

16784.  Grown  from  election  "C"  of  S.  P.  I.  No.  13250. 

16785.  Hibiscus  sabdakiffa.  RoBelle. 

From  Mayaguez,  P.   R.     Rei-eived   thru   the  Porto  Rico   Experiment  Station, 

Deceml)er,  1905. 

16786.  Eucalyptus  corymbosa.  Bloodwood. 

From  Bowen,  North  Queensland.  AuHtralia.     Reteived  thru  Mr.  William  Petti- 
grew,  of  the  Queenwland  Acflimatization  Society,  December  6,  1905. 
"One  of  the  numerous  apecies  of  Australian  eucalyptus.     A  tree  of  medium  size, 
with  peraistent  flaky  bark,  often  reported  as  stunted  or  shrubby  in  appeanuce,  but 
91 
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frequently  attaining  a  height  of  150  feet  and  a  trunk  diameter  of  3  feet.  It  is  restricted 
U>  tne  warmer  anil  moiater  (HMist  reitions  of  northeflst  Australia,  and,  to  judge  by  ita 
abeenci!  in  tht;  interior,  could  hardly  he  expected  to  grow  in  a  region  HUhject  to  Iroet 
or  extremes  of  dryness.  The  tree  furnishes  a  wood  that  is  esHil^  worked  i\'jien  freah, 
but  exceedingly  hard  wheo  dry.  The  presence  of  kino  makes  it  uiuuitabje  for  lum- 
ber or  fuel,  but  also  aervea  to  make  it  very  durable  underground  and  resinlant  to 
White  anU;  hence  it  ia  very  valuable  for  raifroa<l  ties,  poets,  culverts,  <for  paving,  and 
tor  other  uses  in  uoderground  situations.  Fence  jionts  of  this  material  are  reported 
•o  have  lai'ted  for  forty  years  in  Australia.     The  liark  yields  28  per  cent  tannic  flcid 


uch  visited  by  bees.    The  tree  is  also  one  of  the 


ami  the  leaves  about  18  per  cent.     The  creamy  white  tiowers  of  this  trvo  contain  a 

1 ___  ._...  _f__  . 1  _._  -m.jj  visited  by  b"     ■"'     ■    -  ■     -'  '  ■■- 

{McOatchie.) 

16787.  Garcinka  spicata.  tPnki^i  tree. 

From  Kiu  Kiu  Islands,  Japan.     Received  thru  Mr.  H.  E.  Amoore,  December  II, 
1906. 
"An  ideal  wind-break."     {AmooK.) 

16788.  NicoTiANA  TABACUM.  Tobacco. 

From  Morrinhos,  Stale  of  (ioyaz,  Braiil.     Seiecteil  by  Mr.  Antonio  Borges  Saro- 

gilo,  of  Ulwraba,  Minas-Ceraee,  and  sent  in  by  Dr.  H.  M.  Lane,  of  S^  Paulo, 
razil.  Received  December  15,  1905. 
"The  famous  Morrinhot  tobai-co.  The  tobaci-o  grown  in  Sao  Paulo  and  (ioyaz  la 
probably  from  seed  brought  from  the  Orient  by  the  early  Portuguese  settlers,  who 
tiiok  great  |iains  to  keep  it  pure,  Govaz  is  locateil  in  tbe  mountainous  region  of 
Brazil,  atx>ut  700  iniltn  northwest  of  Rio  de  Janeiro,  in  latitude,  16°  8,,  where  the 
mean  annual  teniperature  ia  80°,  with  a  Diaximum  of  104°  and  a  minimum  of  25°." 
(Lane.) 

16789  to  16796. 


16789. 

(iLVONE    nisPIIIA. 

Ydlov.: 

An  oil  bean. 

16790. 

Glycine  hispica. 

Black. 

An  excellent  table  bean. 

16791. 

Praseoll-s  Bp. 

16793. 

16793. 

Pn.*8K0LtM   BADIATOS. 

16794. 

VlONA  SESonPEDALIH  (7) 

Sorghum. 
Uung  beau. 

"Grow  with  long  poil  and  bear  well.     L'sed  as  a  vegetable."      [Cloud.) 
16790.     VcGNA  BiNKNsiH  (?).  Cowpea. 

"  Very  different  from  preceding.  More  prolific,  shorler  ihhI,  and  a  better 
eating  bean."     ( Cloud. } 

16796.     Glycine  nispioA.  Soy  bean. 

Black. 

"All  of  these  varieties  are  laVgely  grown  in  China  and,  as  in  the  caae  of  the 
yellow  soy  bean,  are  very  valuaole.  The  black  soy  bean  is  extensively  grown 
m  the  north  for  tori^  purpoaefi  and  ivjnstitutes  t!ie  principal  article  of  food 
for  horses,  donkeys,  and  cattle.  It  is  also  a  good  table  Dean.  This  bean 
mixed  with  'knoUnng'  (soi^huin)  seed,  chopped  grass,  or  straw,  with  a  little 
bran,  makes  the  very  best  horse  teed.  Perhaps  the  'kaoliang'  is  the  most 
highly  prizcfl  of  all  forage  plants  grown  in  China,  No  part  of  the  plant  goes 
to  waste.  Two  or  three  weeks  liefore  the  plant  matures  and  the  seed  is  ripe 
the  farmer  strips  nearly  all  the  blades  from  the  plant,  lies  them  in  Inmdles, 
allows  them  to  cure  in  the  sun  for  a  few  days,  and  then  stacks  them  away 
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16789  to  16796— Continued. 

indoors.  All  tbru  the  winter  ihes;  blades  are  keenly  reliehed  by  boraee 
and  donkeys.  Then  the  seeds  are  gathered,  combed  out,  and  m&rkeled. 
Sever&l  varieties  of  alcohol  and  wines  are  made  from  these  seeds,  and  the 
deadly  native  drink  'aam-Bhu' — at  least  one  variety  of  it  —  is  made  from 
'  taolinnQf'  seed.  The  seed  makes  excellent  feed  for  stock  of  all  kinds.  The 
long  stalks  are  thrown  on  the  thraahing  floor,  rolled  flat  by  heavy  stone 
rollers,  carefully  cleaned  ot  all  particleeof  iiith,  and  woven  into  a  great  variety 
of  tneXa  and  matting,  suitable  for  use  on  floors,  for  window  shades,  or  for  the 
roofs  of  native  housea  and  sheds.  These  etalks  are  also  extensively  used  for 
fuel  bv  the  farming  class.  It  is  a  roost  valuable  crop  and  may  be  found  thru- 
out  all  the  northern  provinces.  Not  grown  much  as  far  south  as  Hang-chow. 
"  The  yellow  bean  { 16788)  is  the  '  bean-cake '  bean  so  extensively  grown  in 
the  Manchurian  provinces  and  is  a  roost  valuable  crop.  May  be  grown  south- 
ward, but  flourianes  best  in  colder  latitudes."     {Cloud.) 
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AbyaeiDiait  t«e<la,  11039  to  11119, 12371  t<> 

12393. 
Aeai^  pp.,  12761. 

aneura,  10475. 
baUq/aTia,  12700. 
euilriformvi,  15684. 
eunninghamii,  15683. 
elongala,  12791. 
(inmrw,  12792. 
?(m(f(/V»/w,  11743. 
lanaia,  12793. 
inoRto/in,  10476. 
nw-it/lJin,  10477, 16685. 
proinhiem,  11744. 
(rineridia,  12794. 
Acer  carpimfolium,  13993. 
circintidfum,  15932. 
maerophtiUum,  12236.  ' 
nij/a6d,  13801. 
Acknu  mipota,  11534. 
Aeonitum.   napellw,    12410,  12411,  12427, 

12428. 
Adinidia  ep.,  11929,  11630. 
Adenoearpiu  frantenioidet,  10727. 
Adonii  amurerusU,  15781. 
Aeffilop$  tpeUoidtii,  16276. 
(Tuan-OM,  16254. 
4/idi(i  ?tui7izmn«,  12380. 
Ag<^}anlhui  umbellatug  12239.  13803. 
^^ricujtep.,  13078,  13134. 
Affave  ap.,  16159, 16198, 16206. 

maeulata,  11689. 
^jTTopfti/aum  ffoWcum,  16316. 
Affropyron  ap.,  16336. 

diverges,  16337, 16338. 

efm^ri,  16339. 

occidnrfote,     I344I     to    13443, 

13504,16340,16341. 
pieudo^epeiu,  16342, 
gpicatum,  16343. 
tenemm,  11129, 130U2, 16344  to 
1S346. 
Agmslia  ap.,  13877. 

a26a,  11130,11640. 
anperuta,  14840, 
Akee.     See  Blighia  tnpida. 
Alekomm  Uici/olia,  10478. 
.4'«unlu  eordata,  10410, 13104. 
Altalfa,  (Algeria),  12803, 
(Arabia),  12992. 
(Argentina),  12549. 
(Ecuador),  14972, 
(France),  14490,14497. 


13755, 
13757  to  13759. 
(Mexico),  11651,11652. 
(Enssia),  10232  to  10236,  13857, 

13858. 
(TuniB).  12846,  12847. 
Turkestan,  14786. 
See  also  Mfdicago  epp. 
Al(»robi!lo,     See  Uaaalpiiiia  hreri/iilm. 
AUiuMfip.,  16308. 

cfjKi,   10H88,  11761,   11762,  12719, 

12720, 12732, 13088,  I3859,163U. 

jatulomim,  12703. 

AIninna.     See  Amygdahu 

Alnuifirma,  10.'j29. 

incana,  10630. 


maritiiria.  12802. 
Atuettfiaep.,  15789,  15889. 
cuprea,  15678. 
maerorhisa,  15413. 

variegala,  16773. 
odora,  16774. 
Aloe  dichotoma,  11643. 
Alopecumi  nutManui,  16348. 
AlpkUonia  ponderom,  14429. 
Alpini<i  enerulen,  10479. 
Aleike.     See  Trifolium  kybridum. 
Althaea  ro*fn,  13575, 13594,  13803,  13604. 
Aluttuni  marilmum,  12964, 
AmaryUidaceae,  16141, 1G148, 16202. 
Ainatungulu.     See  Caritta  arduina. 
Ampetopm»  rfltchii  p'trpurea,  11564. 
Ampktwlerygium,  16207. 
Amygdalns    mmni'init,    10338,    10558    to 
10562, 12552.12822  tol2831, 
15831  to  15837, 
hyb.,  11255. 

liergica.  10335  to  10337, 10457, 
11777,  15753,  15754,  1.593.5. 
AnamTdium  oeddenlale,  12809. 
Anan(u aalimt,  IIOIO,  11011.  11675,14452. 
Andropogon  Pp.,  13880,  13882. 
affinlg.  14896. 
conlorlui,  i:W73. 


haUpfwin.  11131,  16471. 

wnn^ui,  15949. 

mn-gbnm,  10327,  10612,  11058 
to  11067,  11082  to  11085, 
11119,11132  tolll38.11164, 
11371, 11793, 12371  to  12374, 
13316  to  13318, 13565. 14500 
to  14775,  16825,  16792. 
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I,  16S10. 


1362fi, 


Antmone  alpirta  tuiphuri 
japonica,  16501 
Anise.     See  Pimpinella 
Anonaep.,  13137. 
Anihericum  8p,,  16143. 
Anthieliria  ciliala.  13434. 
AntkoxajUkum  odoratuni,  11139,  13359. 
ArdirHiinum  majui,  12987,  12988. 
Apera  arundinacea,  13623. 
Apio-     See  Arratada  neulenta. 
Apium  gmreoUiu,  10995,  16316. 
Apple  (Crimea),  10345  to  10348. 
Misket,  10526,  13087. 
Rassian,  10261. 
(Turkey),  13056. 
See  also  Pi/rus  matta. 
Apricot.     See  Frttmie  armeniaca. 

Siberian.     See  P.  liVn'ci. 
AquiUgiaap.,  13624,  13625,  13627, 
13645,  13722,  13^23. 
coentUa,    i:W20,    13021,  13640, 

13726. 
califoTtiica,  13024. 
canadmait,  13022. 
(aryophyUoide»,  13637. 
ckTyiantha,  13018,  13019,  13638. 
cUmatidm  ht/hrlda,  13639. 
€calcnraltt.  13626. 
fabellata,  13641. 

SlandxdtMa,  13023,  13642. 
elenat,  13706. 
tkinneri,  13289,  13644. 
tlAuirti,  13290. 
frunrafa,  13643. 
•     ndgarit  eompacia,  13660. 
Ararhi*   hypogaen,   10622,    11140,    11532, 
12814,   14961,   14962,  15782  tn  15787, 
1616]   to  16164,  16233  to  16236,  16472, 
16483  to  16486. 
Arcdia  cordata,  12140,  12452,  16506. 


AriMida  ep.,  13879,  13892,  13899,  15334. 
Armeriajormota  hyb.,  136M. 
.■Irrocacia  etculenia,  15374. 
ArrlienalherumeUiliut,UUl,nU3,  16245, 

16265,  16340. 
Ariemmn  argentea,  10676, 
Artichoke.     See  Ciinara  acolymia. 

Chinese,      See    Slaehus   tie- 
boldii. 
Amndinaria  timoni,  11641. 
ArvTidinella  ecklonii,  13886. 
Ash.    See  Froxinue  ap. 
A»p<jragta  critput,  14964. 

dtisehanii,  13319. 
i-irgalug,  11733,  12898. 
Atphodelrt*  ramomu,  10676. 
AHrebla  tritieoidei,  15950. 
Alriplei  con/ertijolia,  13556. 

eoroiiaUi,  13553  to  IS-'i.Vi,  ];1557. 
holocarpa,  1277B,  15947. 
Ifpiocarpa.  15948. 
iiumm-laria,  12777, 
etmihaceata.  11142,  12735. 
j41ropa  bfUadonna,  12900. 
Arena  ep.,  13812,  13968. 
brevit,  1^77, 


.i4i;Aia  finvftctnt,  16360. 
Atr»u/a,  16278. 
fudai^idano,  16279. 

orientnlU,  16280,  16.361. 
nteniCTiImw,  14841,  16281. 
jtqiira,  10183  to  10193,  10269,  10271, 
10278,  10279,  10321,  10330,  10354 
to  10359,  10455,   10624,  1 1144  to 
lliai,  11655,11722,  1213.3,12303, 
12877    to    12882,    13090,    13091, 
13576,  13677, 14802,  15665, 15797, 
15798,  16656  to  15864,  16352. 
tirigoia,  16282. 
Avocado.     (Canary  lalands),  16170, 

(Florida),    12933    to    129S7, 

13729  to  13731,  15666. 
(GuatomalB),  10978,13292. 
(Hawaii),  10615  to  10620. 
(Meiico),  14435, 14889, 14890. 
(Natal),  11724. 
See  also  Pfriea  ffmtiuima. 
Baclrit  major,  14458. 
I  Balaataorliiza  sp. ,  llO'S. 

Balsam-root.    See  BaUamorhaa  sp. 
j  Bamboo.     See  Amndinaria  timoni.  Bam- 
bii»aitriata,  Bambusavvlgarit,a,iiA  Pki/l- 
I      lortachyi  spp. 
'  Bambuia  striata,  12757. 

vulgam,  14447. 
I  Banana,     See  Mitta  tapientvm. 
j  Barberry.    See  Bfrberis  ep. 
I  Barberton  daisy.    Se»  Gerbfra  jame^oni. 
I  Barley.     (Central  Asia),  16329. 

( England),  10360  to  10363. 
(Finland),  10270. 
(Germany),  13346. 
Hanna,     10402,    11622,    12125, 

12993,  15B67. 
(iQdia),  14964,  14965. 
JMInneaota),  10674, 
(Norway),  13578. 
Oderbrucker,  10754. 
Russian,  10219  to  10222. 
Swedish,    10275,    10276,    10583 

tol(B86, 
See  also  Ilordfum  spp. 
BarringConia  <iUki,  10480. 
Bean,  broad,  10406,  I04I1  to  10J48, 10535 
to  10543,  10991.  13779  to  13785. 
horse,  10724,  10753,  10962,  11697, 
11759,  13784,  1.3785, 1446S,  14880, 
14B8I,  15428,  15429. 
sov,    See  Glycine  httpida. 
velvet.     See  Mucnna  nlilit. 
See  also  Phateohig  spp.  and  Vida 
spp. 
Beet,  (Sicily),  10628  to  10630. 

sugar,  11152  tolU63, 112.37  toll251, 
11355    to    11368,    12394,    12744, 
12745,  12918,  13952  to  13966. 
See  also  Beta  spp. 
Regoniasp..  10465,  10575,  11345,  11597  to 

11599,  11692,  12733. 
Briamnmda  punctata.  13236. 
Belinower,  Chilean,  14948. 
Benisperenna,  13703. 
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Bfrberis  Hp.,  13347. 

amuremii,  13351, 
/remonli,  12242. 
tUboldii,  13363. 
tineittU,  13362,  13976. 
lAuTtbergii,  13977,  13978. 
itUoiirU,  13979  to  13S85. 
Bereeem.    See  Trifolium  aUxandrifium. 
BtKhomeria  bracUaia,  15751. 
BcUx  cidu,  10631. 

marilima,  10629,  10630. 
tWffai-i*,  10628, 10989, 11 152  to  11163, 
11237  to   11261,    11366  to   11368, 
12394,  12744,  12745,  12918,  13952 
to  13966,  14804. 
BiiUm  heterophyila,  14488. 
Bird'B-foot  trefoil.    See  Lottucomicrdatus. 
Bitoom.    8e«  I'ielai-ia  atlarUica. 
Black  jube.     See  Diogpyro*  lolw. 
mandfordiaftammea,  10481. 
Blennodia  liuiiocarpa,  10482. 
Blighia  gapida,  10557,  16224. 
Bloodwood.     See  Eucalyptia  corymbom. 
Bloomeria  aurea,  13818. 
BoUonia  gUutifolia,  13665. 
Boiea  yenantora,  10677,  10728. 
BtMsiaea  rhombifolia,  12795. 
Boutdoua  carlipendula,  13666. 
Braekypodium  pijinalum,  16256. 
Bramca  sp,,  10245  to  10247, 11081, 15811, 
15813,  16310,  16325. 
aJba,  10982,  10963. 
ehinengit,  14957. 

jwpwr,  10243,10244,  ]1165,11684, 
13733,  13787  to  13793,  16193, 
16304. 
nigra,  12756. 
oUracea,  12813,  16312, 

botn/iU,  13000, 
pe-l»ai,     10981,     10984,     10994, 

10997,  15812. 
nipn,  12727,12728, 15315to  15320. 
Brome-grass.    See  Btohiu*  Bpp. 
Bromiu  ap,,  15956  to  15969,  16353. 
adoeiaie,  15960, 
alopfcunu,  15961, 
nniwimiw,  15962, 
andinug,  14842,  15963, 
anflwrfi/Wiiu,  15964,  15965. 
aTdaenntneis,  15966  to  15969. 
ritloauK,  15970. 
ar«uiriu»,  15971. 
arveiuit,  16972. 
ajper,  16973. 
W€6m(flnii,  15974. 
brachystarhys,  16975. 
fcrfrTorMtadM,  15976,  15977. 
brizaefonnu.  15978, 
coinarfenm,  15979  to  15983. 
caHnatus,  16984,  16364  to  16358. 
hookeviamtg   13444 
13445, 
ciiialuB,  15986  to  16994. 
commuialus,  15995,  15996. 
mndensaliu,  15997. 
eon/ertve,  15998, 
congettw,  16999. 
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ifromwr  mtiittM,  16000. 

(ifnif  A  (n)ia«,  16001. 
dionrfrua,  16002. 
tredut,  16003, 16283. 
(OOTM,  16004. 
trajaUvaiiicia,  16005. 
riliama,  16006. 
JUmmof,  16007, 

jSm6rM(i«  nfofacfiut,  16008,  16009, 
giganteue,  16010, 

(rWoru«,  16011. 
gronus,  16012. 
muamii",  16013,  16014. 
liookenanut,  16036. 
hordeacmg,  16016. 

glabretcent,  16017. 
trjCTmi*,  10226, 11166, 13446, 13795, 
15884,  16018  to  16022,  16171  to 
16174,  16369. 
irdermediue,  16023. 
inUrruptui,  16024. 
jopwiicu*,  16025,  16026.     ■ 
to/mil,  16027, 16028. 
krauta,  16029,  16030. 
laevipu,  16031,  16032. 
laxta,  16033  to  16036. 
loBgiflonit,  16036  to  16038. 
maCTan(ftu«,  16039. 
macrottachys,  16040,  16041. 

ianu^'ruinu,   16042.' 
mndritenm*,  16043  to  16045, 

delilM,  16046, 
marginatut,   13370,  13447,   13505, 

16047,  16048,  16360  to  16366. 
maximvt  gumani,  16049. 
mo«M,  16050,  16051. 

gliU>Tatus,  16062. 
UoydtnniM,  160G3. 
thomimi,  16064. 
mu^Iil^onu.  16055, 
paeifieui,  15876. 
parfittorKi,  16056. 
pofuius,  16057,  16058. 
T»nnu4.  16069 
uendu/iM,  16060, 
jnUngii,  16061,  16062. 
poZi/dHfAu*,  16367,  16368. 

panictilatM,        13448, 
16369. 
porterifrondanK,  16063, 
rmbencfni.  16064. 
pumpelliamu!,  16065,  36066. 
jiuiijow,  16067. 

ciarfH*,  16068. 
pvrgane,  16069  to  16074. 
piirpuraKeni,  16075,  16076. 
raremom«,  16077  to  16084. 
TichardMoni,  16085. 
TigidvM,  16086. 
PHftnw,  16087,  16088, 
Bchraderi,  16089,  16090. 
wwiiiKdit.  16091,  16092, 

mufti/onu,  16093. 
Wf'/fdim,  16094. 
»iif/.«(m>,  16370. 
iquarrosut,  16095  to  16101. 
viaotia,  16102. 
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Bromia  squarroitu  v>olgen»i»,  16103. 
tlenophyUut,  161(M. 
iterilii,  16105. 
lacna,  16106  to  16106. 
ledorum,  1610S,  16110. 
Innii,  16111. 
uni^oida,  11167,  16112  to  16122. 

willdenomi,  16123. 
valdivianat  16124. 
varUgtittit,  16125. 
vatiiiu,  16126. 
virent,  16127. 
mlldenowii,  16128. 
Broom  corn.     See  Andropogon  torykum. 
Braua  tumatrana,  11681. 
Brunonia  au»tra/i»,  10483. 
BTyonia  alha,  12440. 

dioica,  12441. 
Buckwheat.    See  f^igopjpvm  spp. 
Butternut.    See  Jugiaw  dmrta. 
Bylropogon  origani/oliux,  10678,  10729. 
Cabbage.    See  Bmitica  oleraeea. 
Cacao.     See  Theobromu  cacao. 
Caesalpinia  ap.,  14437. 

breiifolia,  10631,  11792. 
kauaientii,  14425. 
Catadiumep.,  15378. 

etadentum  13293  to  13297. 
Odamagrotlii  hvperborea,  13449. 
Calathea  sp.,  16605,16763. 
aTT«*i,  16766. 
intermedia,  16499. 
makoyana,  16767. 
omata  iru^tttica,  16495. 
pxdehella,  16987. 
rowiMjirta,  16768. 
URcfuIofai,  16769. 
txindenAfvivi,  1641)8. 
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CaUndula  officinalu,  12979,  12980. 
Calla.    See  Riehardia  afrimna. 
Calliandra  graiidifiora,  11593,  11688. 
CaUiop»i».     See  Coreopns. 
CallHrit  caharata,  15686. 

rofttmn,  16687. 
DifopAyflum  calaba,  11653. 

ftawtor/iV,  11021. 
inopAv«"»i.  10463,  12110. 
kuriMtlerilongifolium,  11022. 
«Kcto6i(f,      11023,      11024, 

11025. 
venulotum,  11026. 
Calyplrogme  dutcii.  16482. 
Campanula  amaliitu,  13721. 

glomeraUiacaalig.  13707, 13720. 
merfto,  1.TO25,  13026,  13591. 
piframidalu,      13286,      13288, 
13589.13590. 
Camphor.     See  Cinnamomum  campJiora. 
Canarium  album,  11271. 
Cannabii  mtim,  10241, 10242, 10281, 10979, 

12849,  16332. 
Cape  gooeeberry.    See  Phymlit  upp. 
Capparit  milcliellii,  10485. 
Capriola  dadylon,  11169,  13878,  15779. 
Capticttm  imnmim,  10392  to  10396,  10755, 
10756,    11639,    11741,    1I74H, 
14484,  14485. 


CapneumfTiae»cm»,  11108. 
Caragana  arbOTesxns,  12913,  15476. 

microphyUa,  12912. 
Qaiea  papaya,  13103,  14449. 
Carista  arduina,  11734,  13239,  13967. 
Oarpodetu*  >erratu»,  11745. 
OaHhomM  Hndorint,  11115,  16324-. 
Carwn  ajov>an,  12431. 

carvi,  12414,  12901. 

gairdneri,  12932,  16223. 
Cascara  sagrada.    See  RhanintitpurshiaTia. 
Cashew  nut.    See  A  nacardium  occidenta}^. 
Catimiroa  eduJu,  14464. 
Cassava.     See  Manihot  sp. 
Catiia  angugtifolia,  12442. 
fSuwinnid  theodorei,  10484. 
Oistaneo  crenata.  12773,  13130. 
talim,  13131. 
HMca,  12681. 
Caslanogpora  atphtmdi,  10486. 
Caaiaa  coaaricaua.  11667, 

flariica,  10975,  14460. 
Castor  oil.    See  Ricimu  epp. 


tui^Oia,  12796. 
toru/o»a,  13689. 
Catispa,  16134. 

Cauliflower.   tioeBratsica  oleraeea  bolrvtU. 
Cebadilla.    See  SchoenocauUm  officinak. 
Cedar,  (riant     See  Thuja  oigaiiUa. 
Cedar  of  Lebanon.    See  Cednti  HbanL 
Gedrela  odorata,  ines.   . 
CedrmeUa  canarienti*,  10730. 
Cedrva  libani,  11258. 
Celery.     See  Apium  grave/dene. 
CellU  paniadata,  10487. 
OeniaweaBp.,  11114. 

calcilrapa.  10679. 
cyanuK,  12977. 
CenlraTtihua  ruber,  13608,  13809. 
Cenlrotema  plumieri,  15852. 
O^Aa(arm  i<i/ari«i,  13360,  13361,  13862. 
Cerailium  biebertteinii,  13612. 
Cercidiphyllum  japonicwm,  11624, 
Cereut  validfU,  12404. 
Ceruella,  14434,  14466. 
CkaetodUoa  ap.,  13887,  13911,  13919. 

aurm,  13910. 

glauea,  14906. 

ilaliea,    10613,    11168,    11220, 
11496,  15827. 

nigriroetre,  13912. 

penniietum,  13914. 
CAanwwdorra  sp.,  11012  to  11017. 
Cha^ote.    See  Seckinm  ednle. 
Cheirodendron  gandickaudii,  14423. 
Chenopodium  anihetmintiaim,  12908, 
Cheny,  flowering.      See  Pnami  pieudo- 

Japanexe  bush,  16610. 

Mexican,  11636. 

Russian,  10260,  10580  to  10582, 

11034. 
See  also  Prvnut  spp. 
Chestnut.     See  Qittanea  spp. 
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CAIorisBp,,  15365, 

fruiiCfUa,  10488. 
i^roala,  13895,  ISflOl.  15337. 
elegnn*,  15340. 
ChiyiatUhemam  atielhifolium,  12872. 

fruleefen*,  10681,10731. 
Itwaidhemam  hyb.,  13313 
to  13315. 
Chrytopne  hitpida,  11771. 
CicfT  oriednuw,  10973, 10974, 11095, 11109, 
llllO,    11170,    11634,   12393,    13362  to 
13369,  16320. 
Cineraria  populifolia  argentm,  10680. 
Ciniiamomwn    cainphora,     13808,     14464, 

14884. 
Ciraela,  or  Ciruella.    See  Spondiat  sp. 
estrange.    See  Cilrati  hyb. 
Cilrullu*    vuItfOTu,    10249,    12718,    12771, 
16758, 15764,  16766,  16929,  15»;)0, 16306. 
CUrvtBV..  12141,  13263, 

-      ,  10970,  12687  U,  12690, 


atutraliuka,  14993. 
bigaradia,  12691. 
dectimana,  11661  to  11673,  14907. 
hyb.,  13002  to  13006. 
limetta.  10366. 
limonum,  12686. 
Cfemad*  sp. ,  1 1539  to  1 1563, 1 3929  to  1 3932, 
13936  to  13939,  13941  to  13945. 
coccinea,  13927. 
dariduaia,  13863. 
Aammvla,  13925. 
/ortunei,  11622. 
indiii»t,  13926. 
inlfgri/olia  dvrandii,  13946. 
jackmani,  11558  to  11660,  13933, 

13934. 
liladna  Jloritninda,  13936. 
rrticu/oin,  11567. 
ilandifiAi,  13940. 
OriAra  arborea,  10732. 
Cliantlme  dampieri,  15953. 
CViIorin  UnuUen,  13862. 
tKiBia  mimato.  15676. 
Clover,  bur.    See  Medicago  denticvlnia  and 

crimBon.     See  TVi/olium  incama- 

(England),  13772  to  13777. 
(France),  14493  to  14495. 
(Oreece),  12927  to  12929. 
(Italy),   13734    to  13737,   13740. 

13741,  13746  to  13749,  13752, 

13756,  13770,  13771. 
(Japan).     See  Iietpedeza  atriala. 
New  Zealanci),  12890,  12891. 
(Norway),  13681. 
red.     See  TrifiiliTim  pralense. 
RuBsian.  102.'i4.  i05:j2  to  105.34, 

10563  to   1^567,  10577,    10626, 

10627. 
sweet.    See  MelHotag  ppp. 
(U^nda).  10352. 
white.     See  Trifolium  rrpens. 
wild  Ruieian,  l'02M. 
tjee  also  Tiifolium  spp. 


1,  10462,  10576.      ■ 
ogicinalie,  15849. 
,   1I07S,  11354,  11504,  12380  to 


Cokhicum  autumiiaU,  12436, 
Cohcatia  Ep.,  13086,  15381,  15382,  16.396, 
16775.  - 
arttiquomm    eicuUflliim,    16372, 
15373,  15941. 
euchlora.  16776. 
/onlanetii,  15797. 
iUwttrit,  15796. 
indica,  16777. 
Combretum  loejlin^i,  10489, 
Vommelina  codetb),  13614. 
Omtum  maciitiUitm,  12902.  , 
(inivoimihusp.,  10623. 

atthaeoida.  106R2. 
Jtoridut,  10683. 
Cordi/line  avttrali*.  15690, 
obUOa,  15691. 
^ricta,  15692. 
Cvreopfitsp.,  12972. 

(wronala,  12976, 
drummondii,  12974, 
grandlffora,  12973. 
tanaiotata.  12971,  13629,  13630. 
(inrfoWn,  12975. 
<imandrum»athiim.  11077,  11101,  12903, 

16307. 

Com  (Central  Asia),  16330. 

(India),  14971. 

(Mesico) ,  14459. 

(RuB<ia),  16190. 

sweet,  IIHOO,  10401,  12567  to  12563, 
iati97, 13143to  13153, 13570, 16770, 
16772,  16781  to  16784. 
(Turkey),  15775. 
See  also  Zfi  tnayt. 
OomuK  iovaa,  12765. 

macrophi/Ua,  13994,  13996. 
Conmm'ivana,'l0252. 
rbry^Mniu^na,  10343, 10344,12833,12834. 
f'otmoi  bipinnali^,  12989. 
Cotoiimrter  angvuti/oHn,  13242, 
Cotton  (Australia),  14885  to  14887. 
(Guatemala),  13094  to  13101. 
(Peru),  13683   to    13685,   14801, 

14870,  14945,  14946, 
tree.     Bee  Oomipmm  arboreum. 
wild,  13079,  13238. 
See  also  (Sonsijpivm  epp. 
Oowpea.    See  Vvpta  sinmti*. 
Cmifpedia  richea,  10490. 
CrnUieguteji.,  12548. 
CrocMJSp.,  15441,  15442. 
Crucianella  ulylom,  13616, 
Cueumii  sp.,  11774. 

iHrio.10248,  lft563  to  lft556,  11796, 
12108,  12109.  12669,  12770, 
13341  to  13:545,  13355,  15672, 
l.')755  to  15757.  167ft'i,  16779, 
16319. 
tativui,  12717,  12863,  16322. 
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OucurbUasp..  10310,  127CH,  12729,  12746, 
12750,  12H43  to  12846,  15670, 
15B71,    15816,    15817,    15937, 
16331,  16476. 
melanoaperma,  14874. 
Cupania  lapida.     See  Blighia  »ap\d(i. 
Carenma  amoda,  16194. 

lonaii,  16196. 
Custard  apple,  wild,  13137. 
(h/dfrniaep.,  13158. 
Q/mra  milijmtit,  12862,  16945,  15946. 
Qrpenwap.,  14483. 

papifTUt,  10568,  12710. 
Cypbomanilru  bdatm,  12768, 
Cytuui  glabrahu,  10684. 

palmeniiu,  10686,  10734. 
prolifenu  aWw.  15927. 
tcopariut,  15851. 
.IMielylU  (ucliemoiiiiina,  14843. 

glomerata,    11171,    12895,    15668, 
16371,  16372. 
DalUia  an.,  1(K72,  12367.  12449,   12460, 
12664,  13283,  13727. 
chuholmi,  10573. 
imperiaii*,  14995. 
merciii,  12738. 
rarii(6flia,  13705. 
Da/Uhonia  gmniannulari*,  15952. 
/;«»yKrion  sp.,  162(K). 
Date.     See  I'hoenu:  daetylifera. 
Date  plum.    See  Diotpyrot  lotut. 
Daiicut  ciinita,  14805,  16318. 
DaHdm  infoiiicra/a,  12137,  16208. 
Delphinram  sp.,  12769. 

ajnei's  Ai/adn/ft(rforuHi,  13661. 
chiTKiue,  13695. 
fMiin,  13104,  13635. 
/ormojitm,  13015, 13016, 13597. 
grandiHomm,    13012,    13013, 

13696. 
hj-b.,  13017.  13714. 
imperiale,  13662. 
rtopftiwtirrio,      10686,      10735, 

12420,  12433. 
tidpkurfum,  13598. 
Detehatnjma  canpitom,  16373. 
Desert  willow.     See  Chitopsie  mligna. 
-    ■  ■  ■-    -W,  16511. 

ne,  16512. 
ica,  104gi. 

Dianthm  barhatut,  13587,  13588,  13600  to 
13602,  13670  to  13673,  1369.'i. 
barbatva  X  D.  chinengin,  13647. 
earyophyUw,    1;J699    to     13702, 

13708,  13709. 
ehinenMt,  J3682,  13684. 
elaiiim,  136S3. 
heddeipigii,  13008. 
tinneriaHn,  13659. 
p/um<muit,  13657,   13716,   13717, 
137  IS. 
Dinfffnbdphia  Bp.,  15763. 

teguine,  15679. 
Digila/u  eonnriermw,  10687,  10736. 
grandilfoTa,  13592. 
Mea  gravdifiora,  13593. 
pur;)urea,  12689, 13009  tol3011. 


DiUwynia  rineroKem,  10402. 
Diosatrea  Bp.,  10590  to  10593. 

dimnea/a,  10311,  10312. 
DIoirpyroi  eboium,  19487. 

kaki,  13819  to  13851. 
lolia,  16780. 
DipUipappug  chrytopkylluf,  13712. 
Dodtcaihetmmeudia.  12776. 
itedtmnfo  Iriquelra,  10493. 

i-MWWii,  12797.  14430. 
Doeboe.    See  Lanmum  domatieum. 
IMichoi  lAfloria,  13371,  13372. 
tablah,  13373  to  i;«76. 
un!fiona,  12752. 
Doum  palm.    See  Wj^iftawie  crmiiii. 
Dracaaui  aurea,  14427. 
rfnico,  10688. 
Dntcoiitima  iigi)erum,  15805. 
DracKncttlxa  canarientit,  10689. 
Durian.     See  Daria  zibeUiinia. 
Ihirio  abetitinitt,  15886. 
Di/aoxylon  miulleri,  10494. 
£!ebaliium  ftaterium,  12421,  12426. 
Edvamdia  ep.,  16154. 

panictUata,  13281. 
EchiiuKfa  sp.  X  £.  peUanVmn,  13726. 

angvMifolm,  12424,  12425. 
F.--hinocy»ih  sp.,  13816,  13817. 
Echirwpt  ritro,  13619. 
fi;A;>«ji/ormo#iijii,  10690. 
Mmptef,  106S1. 
jlrirtmn,  10692. 
EdgeKorthia  gardneri,  12142. 
Eecha,  13142. 
EhrhaHa  itipaides,  14901. 
Kinkom.     See  TVidcum  niofiwvxvunt. 
fiftiwyniM  niiffiiid/o/ia,  10371,10372. 
E/aeiMXirput  eyanfiS,  12798. 
'Eiaeodendron  cartipendulum,  10495. 
Heumne  coracniia,  11100,12390. 

(ortiMO,  16257. 
£(ionunis  nrffeTiicu.s,  13881. 
Elymut  canadettmi,  16966, 16374. 
chabuleiixui,  14844, 
con(in»*ii(i«,  13450. 
triiicolda;  13461. 
Mbu/unij,  14845. 

nrffiniVusnitmuiiouji,  13452,16375, 
16376. 
anid'n  aonchifolia,  12981. 
Rmmer,    See  JHlicuin  dieoccivm. 
KiiUrolabium  cycl'/carpam,  11592. 
&(iffrw(ui8p.,  13867,  13868,  13876,  13876, 
13885,   13896,    13887,    13900, 
13904,    13906,    15338,    15342. 
15358.  16359. 
abymnica,  11117,  11118,  12378. 

12385.  12386,  14470. 
broiniii,  14897. 
cJUoTomdm,  13871. 
lapjmla  dirarimla,  13884. 
Itplottiichya,  14898. 
majiir  mfgielachya,  13921 
pilose,  12799, 14899. 
plana.  13883. 
Ereiiuipliila  Itoivmani,  10501. 
Aroumii,  10496. 
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Errmophila  lalifolia,  10497. 
maculala,  1049S. 
milchfUi.  10409. 
oppomtlfolia.  10500. 
Eriohotryajaponim,  11631,12832.16809. 
Eriodfndron  anfractuorum,  1481.1. 
ErioMenion  diffnrm'm,  10602. 
Erodium  eheSd'jnifotium,  16216. 
daucoiden,  12618. 
gUmduiomim,  16219. 
qTmnnm,  16258, 16284. 
nymmodet,  16215. 
macrademim,  16220. 
macrophyUum,  1B222. 
manf»ea'i,  16^1. 
pelargonifiiliftm,  16217. 
tf^Annianunt,  16259. 
Ertnim  leru,   10236,   10237,   10752,  11080, 

11105,  14462. 
Erylbrina  comlloida,  13282. 

monotperma,  14426. 
EKhMcholtiia  ealifomica,  12873. 
Euadyptwi  behriana,  10503. 
botruoida,  11747. 
cocctfrro,  10505. 
eorymboia,  16786. 
eoTj/noralyx,  11736. 
diverncoliiT,  10504.  . 

gonkicatyj:,  16227. 
tneraeealn,  10506. 
longifoUa,  11748. 
terelicornit,  10507. 
viroote,  10508. 
i^ueftiMrt  meocaiM,  11172, 11480. 
£i«-Dmnii()  uhnoidft,  12136. 
.^upohiriuni  poW  oWrrn«f ,  14999. 
£upAorbi'i  ep.,  13140. 

canantmu,  10693. 
regis-jabae,  10694. 
Eulelea  arbonncent,  11746. 
£ufwnw  Awfcrfie/Wia,  10579. 

immfti,  1246X. 
iiJijopyrum  ewWnJum,  10560, 1 1173. 

iotaWcum,  14969. 
FeiJM  sp.,  15818  to  16820. 

seltou-iitna,  12860. 
Fenugreek.        See     Trigoiiella     foaivm- 

fffiiecuni. 
FeruUi  lintix.  10696. 
tightca  aruridinaeea,  16377. 
etoior,  11174, 16378. 
giganlea,  16826. 

hyb.,  1^379. 
onna,  11176. 

ingrala,  16244. 
pahularii,  10976. 
pm(m«i(i,    11177,    11482,     13453, 

16380. 

roTtrn,  16381. 

niliri.  11178. 

Wcu«  sp.,  12780, 131.38, 144.38. 

glmneritn,  12111. 

rubiginota,  15693. 

Fig.    See  FicM  app. 

Filbett,  Criraeftfi,  1014.3, 10344, 

See  also  CorylvM  aitllana. 


Flax,   Russian,  9897  to  10187,  10315  to 
10117, 10379  to  10381 ,  12744. 
See  also  Liniiin  «mUiiimmum. 
Fomiealum  dulce,  12700, 16309. 
Footah,  13140. 
FragariaBp.,  10751. 
Prancoa  ramom  hybridn,  13718. 
Fmxintugp.,  116.35. 
Freaia  ap.,  14788, 14799. 

refracUz  alba,  14985. 
Freyeinelia  arhorca,  12104. 
Fnkaji,  16787. 
Fareraen  J'letida,  10967. 
Forae.    See  Vlex  europneut. 
Gaillardia  ap.,  11770,  13605. 

perennit,  13666. 
(ialilea  juncea,  10696, 10737. 
Gamboge.     See  Garmnia  mortUa. 
Uarbanzo.     See  Cicer  arietinum. 
GaTcinia  cochinc/iitifntig,  12021, 16477. 
cornea,  11721. 
cowa,  11785, 11787. 
diaUu,  11027. 
<iuto*«,  11028,11029. 
ferrea,  16478. 
/t«ca,  11030. 
hanburyi,  16479. 
indirra,  11501. 16480. 
livingtltmei,  11483, 12811, 12960. 
tonmri,  11031. 

m<ingoiiaua,U725,  11732,  11786, 
12022,    131.35,    13572,    1.3800, 
13987, 16131. 
moreUa,    10622,     11478,     11790, 

12693. 
gpicafn,  11789, 16787. 
xanthochymim,     11032,     11784, 
11788,12019,13349. 
Owiwfa  connrinvjiV,  10697. 

mcmoiiperiiia,  10698. 
Gfrardin  tfniii'fol.a  hyb.,  13667. 
(ierbera  jamennii,  14432. 
GinBen^.     See  1'iiua.i-  gm»eng, 
Giadiotm    sp,,   14073  to  14087,14128  to 
14132,  14317  lo  143a4,  14409, 
14411. 
ainliw,  1.5594. 
childxii,  14006  to  14034, 14268  to 

14285. 
entenlm,  14000. 
drncocphahu,  14002,  14102   to 

14109. 
qandiirengin,     12368,   14035    to 
14061,  14156  to  14204,  14260 


\o\- 


j,  14:t7i 


14407. 


hyb.,  12682, 14079. 

kfbmiii,  14:i35  to  14370,   14408, 

14410,  14412. 
leiektlini,  14005. 
temoinei.  14062  to  14072,   14088 

to  14101, 14133  to  14142,  14205 

to  142.36,  14266,  14267,  14286 

to  14316. 
nQ»m«niui,I41I0to  14127, 14143 

to  14165,  14237  to  14259, 
ptilMcinm,  14003. 
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Qladiolut  purpvreo-auratwi,  14001 , 
taunderm,  14004. 
ugetum,  10699. 
Olauciv.mj>avv.m,  13668. 
QiedUtehia  sp.,  lOa'il, 
Glyrine  Awpido,  11 179, 11180, 12399, 12400. 
13502,    13503,    14952   to   14964,    16789, 
16790,  16796. 
GlycyrrhUa  glabra,  i;t574. 
Ormogpfrmum  frulioomim,  10700, 

TevoiiOum,  10701,  10738. 
Gooaeberry.     Bee  Riba  grotsviaTia. 
tioree.    See  Vlex  europani', 
OoBsypiumBD.,  11045  to  11048,  11187  to 
11190,  11602.  11776,  11776,  I 
12306,  12938,  13079.  13238,  ' 
13583  to  13585,  14469, 14801. 
14870.  14885  to  US87, 14946,  , 
14946.  ' 

arbi/reum,  10403,  10404. 
barbaderue,     IllSl    to    11186. 

11343. 
herbacmm,  11263. 
Atrnilum,  13094  to  13101. 
tomeniomm.,  10964. 
Gourd.  Japanese.  10309.  10310. 

See  aJBO  CiuxrbHa  spp.  and  Lagea- 


to   iai34, 

10&98  to  10609. 
Crimeao.  10340  to  10342. 
(Fnuice),  11372  to  11477,  12940  to 

12957. 

GntBs,  Australian  bliiegraMi.    See  Andro-  | 
pogon  terireut. 
Bermuda.     See  Capriola  dadyhn. 
brtime.    See  Bromn*  spp. 
canary.     See  Phalarii  canarUntie. 
cane.     See  Slipa  Curkeri, 
esparto.    See  ^ipa  tenaeiinma. 

Kinea.    See  Paiiicum  rnarimum. 
hnson.      See  Andropogon  hale- 

HoDgarion.     See  Selaria  ilalita. 
Kentucky    bluegrasa.       See    Poa 
pnttenti». 


i  Mic 


■olae\ 


Mitchell.     See  Aslrrbla  tritiroidet. 
orchard.     See  Vacli/lis  gl'imerata. 
pieeon.    See  Oiiielorbloa  glnu/Ti. 
red  feticue.     See  Ffuliica  rulira. 
redtop.     See  AgroMie  nll>n. 
retwue.     See  lirom'm  uniolmdei. 
rice.     See  Ehrkarta  pp. 

Ke.    See  Lolium  spp. 
eep's  Jesoue-     See  Fertiica  oii'nn. 
slender  wheat.     See  Agropi/ron  te- 

See  J^nicum  inguinale. 


GrasH,  sweet  vernal.     See  Atuhotanlhtan 

odorntiiiH. 
tall  fexcue  or  meadow  feRcne.    See 

Fat^ica  elatior. 
velvet.    See  Ilolcia  lanalui. 
wallaby.    See  Dniithonia   »emiaii- 

nularit. 
wild,  10227  to  10231. 
Grevillea  linewk,  10515. 
robuKtn,  11749. 
Ground  cherry.     See  Phynalu  app. 
Guava.     See  Ptidiumauajava. 
Guayabillo.    See  Ptidium  spp. 
Guerrero.    See  Etipatorium  poTlorictnw. 
GmUeminea  illKebroidfi,  11594.  11685. 
Guizotia  oleifera,  11093,  11107,  12389. 
Gum  tree.    See  Kiiivilgptui  spp. 
Hediimrum     conmanum,     10.125,     13989, 

14991. 
HeUnium  gmndkepkalvm,  13697,  13698. 
/Wiari/Awsp.,  11660.  11773. 

annum,  10223  to  10225,  11191. 
mulliHora,  12963. 
Uelicbryntm  braeUatum,  12986. 
Hemp,  Chinese,  10979. 

Russian.  10241,  10242. 
Swedish.  10281. 
See  also  Cannabis  Kitiva. 
Hesperaloifumfem,  13805. 
lUteropogoti  contnrlwi,  13873. 
/ftiwsp..  158S5. 
llibucuiep.,  14439. 

labdaiiffn,  16785. 
llicoria  sp.,  11254,  11256. 

hyb.,  11628. 
Ilippraglritm  sp.,  13807. 
Holcux  lanalm,  12405,  13377,  16247. 
Holly.     See  ilex  frenala. 
Hollyhock.     See  AlUiata  rogea. 
Honudomena  vxiUiH,  16762,  16504. 
Uoinena  diteolor.  15680. 
Honey  locust.     See  GUdittchia  sp. 
Hop.    See  Ilumulut  lupulu*. 
tfor*iimap.,n040to  11044,  11116,12124, 
12375,    12376,    13578,    13969, 
15821,  16329. 
bullimum,  13.562. 
ditlichum,  10362.  10363.    12023, 
12121. 
erecfum,  10586. 12119, 

12129. 

nuiam,  10402,  10583 

to     10585,     11622, 

12116     to      12118, 

12125     to     12128, 

12993,13346.15867. 

A«-n«(;cAf«n,10:«0,ia30I,  12122. 

Ulnntirlium,  10674,  10754, 11623, 

11716,  11717,  12120,  12709. 
fdi^re,  10219  to  10222,  10270, 
10275,  10276,  10985,  11192, 
11193,  11264,  1126.5.  11620, 
11621,  11658,  11678,  11780, 
12123,  13854,  14964,  14966, 
15799,  15829, 15830,  16666. 
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Horee-radieh.    See  Cochlearia 

Japaneee.      See      /^Iremn 

Malin,  liM62,  1(»7«. 
HovM  heUrophijUa,  lOSOfl. 
Numu/vs  lupalui,  llttSS,  12806  to  12807. 
Husk  tonmtii.    See  Phytnlit  npp. 
Hyannthut  sp..  15430"  to  15434,   15467, 
\bV<%.  15896  to  15904. 
orvnlalit,    122S3,    12244    to 
12257,  147S0,  16806. 
Hydrangea  tcnndna,  1 2961 . 
Hydragla  canadeiait,  13864. 
Bymenocalli*  sp.,  16142,  16147. 

littoraliB,  10671. 
Ilymenotporumfiaivm,  11760. 
I&oieyanin*  niger,  12412,  12429. 
Ifyperieumforibxmdam,  10702. 
ifyphaau  eriniUi,  11269. 
l6tH»  amara,  I300T. 

(wonnnVi  princepn,  13286. 
IbfriiUtaep..  16201,  16481. 

Kinorae,  16200. 
/(trcrain/a,  10449. 
Impatient  holetii,  13710. 
IncarviUea  deUtmya,  13620,  13713. 
Iptmoea  sp.,  12401,  12958. 

Aafnfdi,  14480,  16176  to  161S8. 
hfdtmcea,  I.W80  to  13083. 
pei-mpTae,  11723. 
Irit  ep.,  12370,  13227  to  13230,  15646   to 
15654. 
aisata  pabvlaria,  16334. 
oracilipts,  13231.  ■ 

ki»paniea,  15739  to  I.'i743. 
kaempferi,  13159  to  13226. 
Uuvigata,  13233  to  13235. 
nbirieii,  13232. 
It^iumjihan  hlrtuia,  16501. 
Jiol^in  ninnn>njti8,  10733. 
Jncoranrfa  ora/i/b/i",  11642. 
Ju^/atuHp.,  I4U97. 

cin^«i,  11257. 
hyb.,  ia">87,  11252. 
nigra,  11253. 

r«n*i,  10339,  12114,  13573. 
Juncufr^nu,  12804.  13264,  13621, 14482, 
16490. 
amglomeratut,  14778, 16491 
to  16494. 
aetehuenrin,  13622. 
Kafir  corn.     See  Andropogon  sorghum. 
Kapoelaean.    See  Nephdium  mulabiU. 
Karooboseh.    See  Penliia  virgala. 
Kmnedi/a  rubimnda,  12800. 
Knipho^a  ap.,  136.32. 

hyb„  13631. 
Kochia  tcoparia,  12990,  13077. 
Kosam.     See  B/vcea  tumnlrnna. 
Koetdelzkya  peniarnrpa,  10lil4. 
Kulthi.     See  Dolii-hta  unifiona. 
Kuntea  pomifera,  15882. 
J.acl<Ka  tativa,  10996,  10908,  10999. 
Lagenaria  vulgarir,  16332. 
Landolphia  Bp.,  11654. 


Lapageria  roua,  14iM8. 
Lappago  racemoao,  16286. 
I.Arkgpur.     See  Iklphinium  spp. 
LcKAjfTtMsp.,  14966. 

anireui,  11195,  16382. 

cicer,  13379. 

Koecintut,  11196,  16383. 

ocArw,  16384. 

odOTotut,  12359,  13306  to  13312. 

aalima,    10376,    11197  to  11190, 

13378,  16385  to  16387. 
mlarui,  16137. 
aipvlarit,  11194. 
fuiuMfru,  10255,  12361. 
Ungilanui,  1)200,   163S8,    16389. 
LavandvJa  abrolanoxdes,  10703. 
iCTn,    12413,  12430. 
I-eaf  beet    See  Beta  acta. 
Leitchee,  or  litchi.    See  Nephflium  liidii. 
Lemon.    See  Glnu  limonum. 
Lemoncito,  14433. 
Leiu  esndenla.     See  Ermtm  [em. 
LenUl,  Russian,  10236,  10237. 

See  also  Erpum  lent. 
l^pidium  eulivum.  11096. 
Leptofune  ttiUmanni,  13669. 
Letpedfza  japonka,  13811. 

itriata.    11201,     11479,     164T4, 
16475. 
Lettuce.    See  Loetuca  ealim. 
I^icophae  candidaiima,  10704,  10739. 
LMntep.,  11772. 

gcarioia,  11718,  11719. 
Licorice.     Bee  (rlyci/Trhiza  glabra. 
LUium  sp.,  11008,  11665  to  11689,  12565, 
15933. 
alexandrae,  12143. 
avratum,  12144. 
batmanniae,  11565,  12145. 
brownii,  11580,  12146. 
eandidum,  15944. 
cobimbianum,  15891, 
concoior,  11566  to  11569,  12148. 
eordifolium,  11570,  12147. 
dahuTKum,  11676. 
dtgans,  11571  to  11575. 
gigantaaa,  12364. 
*  i,  11677,  12149. 


hyb.,  13106,  15893,  15894. 
japnnim.m,  11578,  11580,  12146.  ' 
krameri,  12160. 
Uiehainii,  11581,  12151. 
Umgifiorum,  11582,  12152. 

wimnim,      11728      to 
11730,  14481,  15478, 
16746. 
eximmm       gigantevm, 
11583,  11690,  11691, 
16479,  1.5584,  15942. 
mtilhfioTum,        11794, 
15943. 
mededoidf*,  11684,  12153. 


neUgkerretm,  10963,  11649,  12896, 

pardalinum,  12680,  15892,  15885. 

X  humboldtii,  15894. 
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LUium  pardaliniim  X  ptirmm,  15893. 

pAiWup'iifiiw,  I(W66,- 12235,   1481-2. 
Tubdliwi,  lloTR 
KiteHomm,  11585  tci  115SK. 

alban;  12154. 
(((/rJnuni,  12155. 
Lily  (Mexico),  1*571. 

See  also  JMivm  app. 
Lime,  Finger.    See  CUru>  nvtlralanen. 
(India),  10365. 
See  altK)  Citni*  linitUtt. 
Llnum  auHriiioiin,  10U7. 

luitalii^mtim,  H897  to  10167,  I0:il5 
to  10317,  10378  to  10381,  11079, 
11113,11267,  12;»1, 12774, 16321. 
LippiaTepeii»,  11682.  12819, 
lahtlia  Bp.,  13606,  13607. 
jfi/o/o,  12904. 
tenuioT,  13711. 
Lolium  bonaeretuis,  13797,  16.390. 

Ualicvm,  11202,  128B2,  13339. 
perennt,  10588. 11203, 11481. 12893, 
16391  to  16394. 
Longan.     Ree  Nephelium  longanuin. 
Loquat     See  Eriobotrija  japonica. 
LolmamiTii-ami^,  16395.  1M96. 

canaTiaitaJlanbunda,  10705. 
comtcufafuK,    10253,    112(M,   13750, 

16397. 
tftragonolobuf,  10398,  16398. 
Lupine.    See  Liipiniu  ttpp. 
iupinussp.,  11637. 

affinu,  11205. 
at:inu(ifbfiu«,  11206. 
iufewa,  11207. 
Lyeopergicam   etraienfmii,    ]'2705,    12706, 

12725,  12726,  13001. 
Maba  eanduicenm,  14424. 
Macadamia  Umifolia,  11797,  15697. 
tfa  (/no^i'a  pumifd,  10968. 

adlnta  TO*m,  13802. 
Maliogany.    See  fiivirUnia  uialiagoiil. 
Malpe.     See  Bidens  heterophyUa. 
Mawniea  americani,  11648. 
Mamineeapple.     See  .VammeaainerScatia. 
Manfreda  Hp.,  16159. 
Mangifera  cambodiana,  11645. 

indiea,  10636  to  10669,  10960, 
11369,  11625,  11766,  11779. 
12240,  12241,  12305.  129:10. 
12931.  133.18,  13348,  1444S, 
15424. 
mekmtgensU,  11640. 
Mango  (Africa),  11779. 

(Florida),    12138,    12240,    12241, 

12:M.5. 
(Hawaii),  11786,  12930.  12931. 
(India),    106.36    to  10669.  11369, 

13338,  ia348.  15424. 
(Mexico),  14448, 
(Tahiti),  10960,  11625. 
See  also  Magiiifera  indim. 
Mango  ginger.     See  Cvrrtima  amada. 
ManKosteen.     .See  (liirrimn   mniigoslatni. 
Mnniliolap..  11698  to  11713. 
Manila  hemp.    See  Muia  lextUin. 


'  Maple,    broad-leave<i.     See   Acer   macro- 

•      pkyllum. 

[  itorantaBi>.,  16764. 

I  amabillt,  16503, 

lineolarowa.  16677. 
uplendida.  16765, 
vaUini,  16502, 
Mariposa  lily.     See  Ckdochoiius  ep. 
Maritzgula.    See  CnTitmt  tirduiiiii, 
Martingula.     See  Cariua  arduitui. 
Matondo,  13132. 
Mdlricaria  eximia,  imi7. 
Matiindulaku,  12810,  12959. 
Mecoiiojmt  mlegrifolio,  13340. 
Stfedicagoep.,  13809. 

canceiiiila,  13648, 

cart^mmt,  14853. 

ciViorw,  16260. 

denticiUcila,  11208,  13662,  16771. 

echiniu,  16261. 

degana,  16262. 

Crdi.  16286. 
\Urui,  1.1742,  1.3751,  16138. 
maciUola,  16213. 
intdia,  13488,  16399,  16400. 
minima,  16264. 
orbiadnrU,  10725,  16265. 
radiatn,  16*266. 
Tigidula,  16286. 

naiva,    10232    to    10235,    11209 
to  11211,  11275,  11661, 
11652,     12231,      12398, 
12409,     12549,      12671, 
12694  to  12696,  12702, 
12747.     12748,      12772, 
12784,     12801,      12803, 
lfcl6,    12820,     12846, 
12847,     12991,      12992, 
13237,     13259,      13291, 
13368,  13435  to  13440, 
13478  to  13487,  13489. 
13519  to   13521,   13641 
to  13547,  13661,  13564, 
13738,     13739,     13743 
to  13746, 13653  tol3765, 
13757  to  13759,   13767, 
13769,     13778,      13857, 
13858,     13999,      14496, 
14497.     14883,      14886, 
14962,     16136,      16209, 
16317,  16401  to  16403, 
16508. 
gttula,  12803. 
Xjatcala.  1626.3. 
tcvtellatfi,  16267. 
terebetliim,  18287. 
turhinaln,  16288. 
ifflaUtiiCa  muluhila,  10510. 
MHii-a  i-al\fornica,  16407. 
MfliMuaalba,  11212,  16135,  16289,  16489. 
allittima,  16268. 
elf  gam,  14854. 
indintK,  16404. 
italica.  16269, 
Jiiiicroel'irlii/t,  16405. 
tftecioea,  ];i55g. 
lulcala,  13558,  14866,  16406. 
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onts  Hpp. 


i:  and  Pha- 


MtlUolal  tommatini,  14H56. 
Melon.  See  Cucnmii  ejip. 
liaembryanihenium  ep.,  1^74  to  126TG. 

cryttaninum,      10706, 

10740. 
gemitwtwAi,  13102. 
llemaferrea,  11033. 
Mnanturon  kaumaim*,  14425. 
Mieroiaena  ttipoidm,  15061. 
Milla  bifiora,  16151. 

Millet,  German.     See  Cha£lochloa  italka. 
Italian.     See  Chatloehlua  itaHca. 
broom-com.     See  Panicum  mitw- 

pearl.    See     Penniitlvii     lyphm- 

See  also  Chatlocldoa  italica. 
Milo  maize.     See  AudTopogim  mrgkum. 
MiKaiahm  foiidaimtuK,  10524,  12156. 
Monarda  JUIulotf,  12447. 
punctata,  12448. 
M<mHiTa  delinota,  15673.- 
Moraea  iridtoidei,  13732. 
Mornins-tilory  (Japan),  10623,  13080  U> 
13083. 
See  bIbo  (tonroii"u('«  Hpo. 
Morut  alba,  12859. 
itucrma  utilit,  11213,  11503, 
Mulberry.     See  Aforus 
Mun)cbean,    Se« 
moAm  ntdialtm. 
Mum  sp.,  11647,  16876  to  1587S. 
eruele,  14457. 
Mpti^futn,  10965,  13568. 
UxlUU,  10405,  12708,  16214. 
Muehroom.     See  Agaricug  spp. 
Muskmelon.    See  Uucumig  mflo. 
MusUfxJ,  Russian,  10245  to  10247. 

See  aUo  Bratsica  spp. 
Myoporum  denerfi  10511. 

tmidimcerai*,  14431, 
Mf/oKolii  Bp.,  13610,  13715. 
Myrobalan.    See  Jerminafia  Bp. 
Miji-stiie  lamtrtiana,  14428. 
NoTdmis  ap.,   12263  to  12265,   12280   to 
12302,  15667,  15703,  1,5705  to 
15708,   15744,    15769,   15772, 
15644,  15847. 
barrii  cort»picaut,  15845. 
bicolor,  15538,     15449,     15455, 
15583,  15590,   15593, 
15666,  15701. 
honfieldii,  15686, 15668. 
16699. 
bijlonu,  15446. 
incomparabilit,    15447,      15454, 

15591,  15662,  15702. 
piKliybolbus,  13305. 
tmeticat,  15440,  15450,  16452. 
albn,  14491. 
«rna(M,  I545I,    1566.3, 
15770. 
pmido-naTCianu,  15423, 15435  to 
15437,    15448,  16453,   15456. 
15585,   15587.  16688,   15592, 
16659  to  15661,  15664,  15700, 
15704,   15709,   15767,    15768, 
15771,  15773,  168«,  15848. 


Xareimin  tauUa  albn,  15439, 15459, 15657, 

15698,  16774. 
NectArine.     See  Amygdcdu*  pertica. 
Nelumbium  specioiuin,  12157  to  12176. 
Nephdium  lappruxum.  13258,  13571, 13798, 
Ulchi.    10670   to  10673,   11342, 

14888,  16237  to  16243. 
mulal>ae,  13799,  13S6I,  13988, 
14815. 
Nerine  Bp.,  14789. 
Niwliana  tandenu,  12139,  12358. 

labaeam,  10461  to  10453.  11001, 
11036  to  11038,  11497,  11498, 
11999.  12000,  12106  to  12107, 
12683.  12920,  14420,  14421, 
14871  to  14878, 14975  to  14979, 
16788. 
Niiphar  potytepalum,  11783. 
Nut,  Australian.    See  Maeadamia  lerni/o- 

lia. 
Oak,  cork,  10264. 

See  also  Quercui  app. 
Oat,  (Algeria);  10269. 

(Ei^lmnd),  10364  to  10359, 
(Finland),  10271, 
(Germany),  14802. 
New  Zealand),  12877  to  12882. 
Norway),  13576,  13677. 
RusBia),  10183  to  10193, 10321, 10624. 
'Sweden),  10278,  10279, 
Swedish  Select,  10330,  10455, 
(TranBvaal),  13968. 
See  also  Avena  tatiiu. 
Omolhfra  mala,  15883, 

rosea,  10707,  10741. 
Olea  mropam,  12569  to  12573,  12672  to 
12677,  12684, 12686, 12753, 12754, 12910, 
12921,  13257,  13567. 
Olearia  pimeloidei,  10512. 
Olive.     See  Olta  europaea. 
Onagraceat,  16199. 
OnioD.    See  Allium  eepa. 
Onobiycbigonobrychi',  13794. 13991, 16246. 
Opurdia  Bp.,  14476,  14787,  14822  to  14839, 
14923  to  14944.  14949  to  14951, 
14980  to  14983.  I5H39  to  16843. 
jiOM-inrfiea,  12837  tol2842,  13350, 
14777,  14806  to  14810,  14316  to 
14821,  16850. 
gymmcarpa,  12112,  12402,  12403, 

15777. 
Umtntoaa,  12836. 
Oranae.     See  Ciina  auranlium. 
Oranta  pkilippinmiu,  14472,  14814. 
Orehidaceae,  11346,  13273, 
Origanum  vtilgare,  12422,  12432, 
Omiihopua  »ativu»,  12407,  13990. 
Orym  glutmota,  13047  to  13054,  13069  to 
13076,  16189. 
talim,  12130,  12453  to  12457, 12679, 
12711  to  12715,   12759  to  12767, 
12808, 12852. 12865  tol2871, 12874 
to   12876,    13015  lo  13076,  14779 
to  14785,  14963,   14967,   15480  to 
IbUSK    15759    to    15T6I.    15778, 
15881,  16328, 
uliliMima,  13035  to  13046,  13066  to 
1806S. 
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Pachvrhizut  sp.,  12369. 
Paeojiiasp.,  12028  to  12103, 1G541  to  16« 
anoiiiata,  16660. 
mouUm.  16663  to  16762. 
tenalfolia,  16661,  16662. 
Fnnax  tUgann,  11761. 

gnudickaudii,  14423. 
gimmg,  10326,  12443  to  12446. 
Pancmlium  ep.,  11002. 
Pandantit  Imonen^t,  14473. 
Panicam  sp.,  16408,  1S409. 
eolonttiii,  13894. 
cna-gam,  16410,  16411. 
deeoTapositum,  11727. 
effmfim,  14902. 
aachne,  13013. 
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13663,  14402,  14776. 
mUiaceum,  10625, 11495, 12016to 
12018,    14955,    14956,    1496S, 
16314,  16412  to  16423. 
tcaigmnaU,  H903. 
Kileatum,  13922. 
leneriffae,  13893. 
Papaver  ap.,  1(659,  11798. 
braclealum,  13877. 
eroeeum,  13674, 13675. 
nudiaiule,  13633,  13649  to  13652. 
orientals.  13634  to  13636,  13663  to 

13656,  13658,  13676,  13724. 
rhoeat,  12785. 

somni/erum,  12906,  12907,   12966 
to     12970,     13107, 
15822  to  15824.  ' 
XP.     bractralam, 
11798. 
Pajiaw.     See  Carica  papaya. 
PapjTQs.     See  Cyperut  papyrut. 
Pardanthm   ckinenm.     See    Belamcanda 

punctata. 
Farietaria  arborea,  10708, 10742. 
Parkinionia  ap.,  15808. 
Parota.     S«e  Enterolobiam  cyelocarpuai. 
Pagpalum  sp.,  15362. 

braifolium,  14904. 
di^tatum,  16230. 
Pawirtora  aceriftAJa,  H124. 
ainto,  11126. 
ooeru/ca,  11120. 
<rft(i(>,  11121,12890. 
/ipu/arui,  11125. 
mnnirti(<i,  11123. 
p/orcfii,  I1I22. 
Passion  flower.    See  PoMiflora  epp. 
Pea,  flelil.     See  PUtim  ari-ente. 
(Finland),  10274. 
flat.     See  Lath  tfna  lylvettTi*. 
(New  Zealand),  12887  to  12880. 
RuEsian,  10238  to  10240. 
sweet.     See  Lathyiut  odoratu*. 
Tangier  scarlet.     See  Lalliynis  linffi- 

TibeUn,  15750. 
See  also  Ilfunt  app. 
Peach  (Arabia),  10457. 

(Central  Asia),  10336  to  10337. 

Siina),  15753, 15754, 15935. 
also  Amygdalut  persiea. 


Peanut  (Australia).  16233  to  13236. 
(Brazil),  11532. 
(China),  14961, 14962. 
(Frani«),  15782  to  15787,16181. 
(Italy),  16162  to  16164. 
Japan),  10622. 
(Natal),  16472. 
See  also  ArackU  hypogaeu. 
Pear.     See  Ptinis  sp. 
Pecan.     See  jfieonn  pefan. 
PennUetum  macrophyUum  atrommgtxiruum, 
13646. 
typkoideum,    11214,    12861, 
16424. 
PenltUmon  sp.,  13696. 

hyb.,  13678, 13679. 
Pentzia  viraata,  10635, 11740. 
Pepino.     See  SoUmum  umricaium. 
Pepper,  chili,  11639,14484. 

Japanese.    See  Xanthoxylam  pi- 
paprika.     10392,     10756,     1075t(, 

11741,11742. 
red, 10393  to  10395. 
sweet,  10396, 14485. 
See  also  Oipgicum  epp. 
Pfrilla  ocymuide»,  10632. 
Periploea  laevigata,  10709, 10743. 
J'ertea  caraliTUTim,  11765. 

gralistima.   10615  to  10620,  10978, 

11724,    12933    to    12937,    13292, 

13729    to    13731,    14435,    14463, 

14889  to  14890.  16656,  16170. 

itidica,  14498, 16133, 16169. 

Persimmon,    Japanese,      See    Diospyrot 

kati. 
PetroteUmtm  tatimm,  12721. 
Pkalarit  arundinacea,  13951 ,  16426. 

canariensit,  13300  to  13303, 13686, 
13947  to  13960,  16426  to  16432. 
Phaieolm  sp.,  ia'«t2, 13393, 16791. 

anguiarU,  10523, 13384  to  13391, 

13405. 
eqifei-,  16290. 

calmTatiw,  13380  to  13383. 
iunn(u*,  12730, 14974. 
max,  13400  to  13403, 16129. 
mumjlorut,  16302, 
radialm,    10284,  10329,    10407, 
10527.   10610,   11098,    12775, 
13394  to  13399,  14960,  16926, 
16210,  16211,  16323.  16793. 
rdunii.  13404. 

viilgnrie,  10353,  11055  to  11067, 
12736, 12743, 12817, 12818. 
Philadetphim  lemoinei,  16513. 
Phleuni  alpinum,  10548. 
medium,  1(&17. 
michetii.  10549, 14846. 
pralfUKf,    E0282.   10456.  10468   to 
10461, 10545, 10546, 10550, 10578, 
10589, 10621, 10726,11000, 11215, 
11494,12234.12894.13680,15669, 
16433  to  16436. 
PWw   dfcuKiata,    13680,   13681,   16514   to 
16640. 
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I^dox  dramratmdii,  12965. 
J^ioenix  daiiyli/em,  10757  to  10958. 11003, 
]1128.  11277  to  11341,  11485  to  11489, 
n»01  to  11996,  15000  to  15314. 
Phylimlackjit  kenonin,  12177. 

mitii;  12178. 

nigni.  12170. 

quitioi,  12180. 
PhyKilii  9p.,  12396. 12390, 15745, 15931. 

edttlit.  14908. 
Picrruma  ailaiUhotdei,  12861. 
Pimbe,  12811,12960. 
I^mpindta  animm,  12388,12701. 
Pineapple.     See  A  nanag  Kuf  iciu. 
Piaffuicula  ep.,  12995, 14998. 


(.  10710.    ■ 
IMirriflora,  15928. 
Piper  nigrum,  15681. 
PJBtBche.     See  Pmiaciu  vera. 
Piitaeiasp.,  13164. 

aiUinlica,  10267, 10288, 1M28. 
chinaait,  10285. 

mulica,  1026.^,  10266, 10287,10377. 
tertUnthut.   10268,    10286.   1032Z, 

12232. 
iimi,   1032.3,  10376,  11778,  1224.3, 
12748,     12782,     12783,     12815, 
12836,  I2S48,   12922  to  12924, 
13569. 
Pimm   Bp.,   10986,  11097,  11111,  11112. 
15750, 16326. 
arventf,  11216, 13992, 16130,16436, 

16437. 
<lai«i»,  16301. 
jomardi,  16291. 

Hitii-um,   10238  to   10240,   10274, 
10987,     12.392,     12698,     12722. 
12723,  12731,   12887   to   12889, 
13579. 
Pitlotpt/nim  buehanani,  11752. 

macrophi/ltum,  11644. 
undalatum,  11753. 
Pianlago/antigiala,  16438, 164'W. 
Plocama  ptnduia,  10711. 
Plum,  Riueian,  10262,10263. 
TarkiBh.  1(826,131-57. 
wild  African,  12751,  13139,  13141. 
See  also  Pninuii  spp. 
PoaaUiea,  14847. 

mulalentie,  10977. 

praleanii,  11217. 1 1737, 12.')50, 16228. 
triforn,  16440. 
Podocnrpun  diiin,  1S684. 
Podolepw  ncuminala,  10513. 
Polianthra  elongala,  11260. 
longijtora.  11533. 
iKlieroea,  14811. 
Biij/ffonum  idWjr/iMOninini,  13-599. 

moiifpelieii»i»,  13664. 
Pc^yptn-ig  tfjeauii,  16160. 
Poineeranate.     See  i^inini  grnniluin. 
Pomelu.     See  CifruK  deiiirtiaaa. 
Popcorn,  (Brazil),  1.3260  to  13262. 
(Chile),  14909  to  14921. 
(Dutch  East  Indies],  14092. 
(India),  13354. 
See  also  Zea  mayi. 


Poppy,  California.    See  EtchMehottziaciiH- 

Tibetan.     See  Menmopsis  iiilcgri- 

folia. 
See  alBO  Paparer  spp. 
Porti^eaTi>tufr/i,  12020. 
[■otato,  Amcncan,  ia570,  14800. 

»Quatic,    or    "Mercedee."     See 

Solanum  commfrtoni. 
(Ecuador),  14893  to  14895,  14973, 

16248  to  16253. 
(Enfcland),  12608  to  12613,  12643 

to  12668. 
(France),  12602  to  12607. 
(Germany),  12578  to  12596. 
(Holiand),  12597  to  12601. 
(Scotland),  12614  to  12649,  13027 

to  13034,  14490. 
sweet.     See  Ipomoea  ludcUiu. 
wild.  10473. 

See  also  iifilamtm  tuberosum. 
Poterium  mnffuilorba,  12577. 
Primulii  Bp.,  1361.1. 
Proeo.     See  Panicum  miliacaim. 
J'raHantliera  slriati/olia,  10514. 
Prunwvp.,  10260,  11020,  11636,  14434. 
15810. 


ceratat,  10580  to  10682,  11034. 
dii'arieata.  102B2,  10263. 
domatica,  10526,  13167. 
panimlala,  12181  to  12230. 
paeiido-ceramis.     See  Prwms  pani- 

iti6inra.'l4487. 
virginiano,  11409.  11500, 
Pudium  8p.,  10464. 

g-aajaxii.  11726,  13806. 
MoUe  11004,  lioa'i,  12716.  12821. 
Pxtralea  biiiiminoia,  10712. 
l*umpkin.     See  Cuciirbitn  pepo. 
Punim  granalu-m,  10:i68  to  10370, 12566  to 

12568.  12925,  12998,  12999,  132ti8. 
Purelhrum  cinrrari/olium,  12416,  12435. 

TOteam,  12416.  12434. 
Pi/rutap.,  16.376. 

malia,  10261,  10345  to  10348.  10525, 
13087,  13156. 
Quercu*  cnrnea,  10633. 

mupidala,  13997. 
tuber,  10264. 
(Juince.     See  Q/donia  ep. 
Kadisii,     See  Rnphitnuf  spp. 
Rambutan.    See  Kepltelium  lapparetim. 
RauunndiiK  rniianengii,  10713. 
Rape,  Italian,  13733. 

Russian,  10243,  10244. 
See  also  Brnuica  nft/n«. 
Raphauui  sp.,  15:t21  tol53;i2, 15814, 15815. 
taliv'i»,    mm,     10399,     10990. 
12707.  12724.  12919. 
Raspberry.    See  Rubus  spp. 
Jinuu'oljia  gandurifenan,  14422. 
Red  bay.     See  Pertea  carolinertiji. 
Rbamrmt  alatermia  calabrica,  12858. 
cremdata,  10714. 
purthiana,  12734, 
Rheum  offieinaU,  13089. 
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Bheiim  palmalum  ianghuitimm,  13093. 

Skodocf/Hue  berthclotianag,  ]07!5, 10744. 

Rhubarb.    See  Rhaiin  spp. 

JWHWsp.,  13155. 

Ribes  oTOtmlaria,  10250. 

Rice  (Brazil),  12522. 

(RritiDh  tiuiana),  12489  to  12512. 
(Ceylon),  12464  to  12478,  12808. 
(China),  12874  to  1287«.  16189,16328. 
(Dutch  I':aflt  Indies),  15778. 
(Egvpt) ,  12513  to  1251S. 
(Formoaa),  13035  to  13076. 
(Fmnce),  12463  to  12463. 
(Gemuin  East  Africa),  12523, 12524, 

15480  to  1.5583. 
(Greece),  12521. 
(iDdia),  12130, 12865  to  12871, 14779 

to  14785,  14967. 
(Italv),  12519,  12520. 
(Japao),  12679, 1271 1  to  12715, 12761 

to  12765,  14963,  15759  to  15761. 
(Java),  12525  to  12547,12750, 12760. 
(Korea),  12766,  12767. 
(SUui),  12516  to  12518. 
(Singapore),  12479  to  124B8. 
wild.     See  Zi2ania  agaalica. 
See  also  Oryza  gulira. 
Siclnue  sp.,  11068  to  11073, 11638. 

zanzibarieniin,  12856. 
SoiKiep.,  11517  to  11531,  11536  to  11538, 
13116  to  13120,  13243  to  1325.5, 
13320  to  13337,  16425,  16426. 
humilit,  1 1519. 
rugom,  12915. 

hyb.,  13108  to  13115,  13121 
to  13129. 
Roeelle.     See  lUhitcui  iabdnriffa. 
Roamarinxtt  officinnlit,  12418,  12438. 
Rubber.     See  '  'ailillii  spp.  and  Laitdolphia 

Hubiafnuicoga.  10716,  10746. 
Rubiii  ep.,  16376. 

auMralig.  11505. 
bittoniK,  11506. 
delicioituii,  11612. 
hyb.,  11516. 
leucodfrmie,  13513. 
n^roftacom,  11610,  11515. 
oecidentalig,  11514. 
odoratiu,  11507. 
phoenicoloiiut,  11609. 
Totaefolhig,  11508. 
tpeiiiibilis,  II511,  l.')427. 
villotw,  1161A. 
Rvdliectia  fulgid/i  vnrinbitlB,  13663. 

Kperiotn  bicolor.  1 3704. 
Rumfx  I'liiaria,  10717. 
Kufti.     See  Junes  F|ip. 
Rve,  AbrU7.x«»<,  10:166. 
(Finland),  10273. 
(iernian,  11735. 
RuBKian,  10168  to  10182.  ia320. 
Sn-edlRh,  10280. 
Winter  Ivanof,  10367. 
Bee  also  SfCtde  rrreiile. 
Sncckarum   officituimm,    12739  li>   12742, 
12786  to  12789. 


Safflower.     See  Oarikamat  linctoriut. 
Sage.     See  Sali^  oMdnalit. 
Sainfoin.     Se«  Onribrychu  ontAryehis. 
Salixsp.,  12914,12916. 

alba  argenUa,  12347. 
bnUentli,  12318. 
vUeUiiui,  12324. 

avranliaca,  12:»4. 
JIaia,  12320. 
nmw,  12366. 
amtdgua,  12337. 
argenlM  aurilea,  12315. 
babylonica.  12344. 
bataviae,  12317. 
bieolor  laureana,  12332. 
blmtda  (S.   babijloniea   X    fragille) 

12331. 
cama  pfndida  zabfli,  12307. 
aunanara  Imunfolia,  12312. 
eirurea  repent,  12346. 
tricolor,  12336. 
a^dala  rtttita,  12355. 
daphnoidtt  femma,  12321. 
moKula,  12330. 
pomeraniafemina,  12309. 
(fenpfoM,  12333. 
frdingeri,  12325. 
fragilit  ammantana,  12346. 
ba^ordiana,  12313. 
kippophaifolia  undulata,  12363. 
taurina,  12343. 
longifolia,  12342. 
mdmanma,  12351. 
nigricans,  12350. 


TOiini/WiVi,  12319. 

menlhi/olia,  12346. 

moabilica,  12316. 

prtinifollu,  12308. 

vilmmoide',  12.357. 

ptUim,  12340. 

petioUiria,  1232S. 

purpurea  liimlrfrtiana,  12335. 

iB'harfenhfTgeniaK,  12311. 
urabmm,  12:127. 
Tepen»  argentea,  12341. 
romnarUAfoUa,  12.349. 
rubra  Jorbyaiia,  12314. 
rfringeana,  12323. 
KmStkiunn  acumituita  (S.  damrladof), 

12339. 
i^methi,  \23M. 

trUitulm  (.V.  lappfana),  12310. 
undulata,  12:J28. 
nniinalit,  12329. 

«uj«-Whi,  12362. 
t-oronefh,  12:J38. 
Salmon-berry.     See  JCubim  app. 
SaltbuBh.     Sec  Atriplrj:  app. 
«n/i-H.  urgentea,  i:)686. 
rarrfMfimi,  136H7. 
mrciiiOT,  13688. 
oflirinii/iK.  12423. 
.S-nwpfrin  q,thidrim,  16676. 
Saiiriliilia  procjinilifv,  12864. 
,1i;,in,/,«  »(,7w,  13304. 
,*;;.uin  tebi/cram,  11785. 
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Sapodillo.    See  Achrai  eapota. 
^(Kite  bianco.     See  Quttmirua  edulis. 
SalUT^a  hortfjuai,  12419,  12439.  12905. 
tidioenocaiiion  Bp.,  14996. 

officinale,  14486.  15828. 
Sdrput  triqueter.  13266. 
Seitamineae,  12551. 
ScUrolaena  bicomit,  10517. 
Scotch  broom.    Bee  Cilmu  teopariui. 
Scurvy  graffi.     See  CockUaria  officmaiit. 
Secaie  crrmie,  10168  to  10182, 10273, 10280, 
10.120.  10366,  10367.  11218,11210,  11268, 
11735,  U760,  !28fi5,  15800, 15868, 1586B. 
Sechiam  edule,  10959.  12024,  12026,  12115, 

12304,  12366.  12737.  12909,  13084. 
Stmpere'imim  tatiula^nrmae,  10718. 
Senna.     Bee  Cattia  ungustifolla. 
iSerjuoiii  gigunUit,  11997. 
Seiradella.     See  Oniitkopun  galivug. 
Sesame.    See  Swamum  mdicum. 
Semmum   indkum,   IB.'WT,    14958,    14959, 

16311. 
Seibaiiia  maeroenrpa,  11781. 

Iripetii,  12857. 
Setaria  sp.,  15341. 

attrea,  16344. 

ilalira.     See  CluietvcUoa  Ualuxt. 
tukala,  15366. 
■Shaflta  dtuey.     See    ChrymiUhemum    leu- 

ciiiiihemum  hyb. 
Simna  odori/fra,  11720. 
Sidm/lttncugoniana,  12860. 
Silene  armrria.  13689,  13690. 
»n'«n(a/u,  13615. 
ptndvia,  13691  to  13693. 
Hmilax  mtdka,  15674. 

landuriceiisix,  10314. 
Soapberry.     See  Siipind«»  utUU. 
SoUinum  Bp.,  11272. 

commerioni,  10324,  12113,  13105, 

14475. 
jamtgii,  10473. 
murieaUim,  14891. 
Itibenmim,  10570,  12578  to  12668, 
13027  to  13034,  14490,  14800, 
1489;)  to  14895, 14973, 16284  to 
16253. 
SoTha»  domeMici,  10349  to  10351. 
Sorghum  (Africa),  iai27,  11793. 
(Central  Asia),  10612. 
(India),  14.T00  to  14775. 
See  also  Andnipogon  torghum. 
Sorgham  hatepense.     See  Atidropogon  hale- 

mugare.      See    ATidropogon    gor- 

Sow-Uk.     See  Carum  gairdneri. 
f^raxie  biUbifera,  14986. 

parpiirea,  14987. 
Spartitui  sp.,  16441. 

ci/noKUToidtt,  16442. 
Spergid>i  anmiie,  12406. 
Spikenard.    See  An'lin  rncemoea. 
Spinach,   New  Zealand.     See  Tftrngonia 

Spondias  purpyiTfa,  11006,  11007. 
Sporobolvt  lindlfyi,  10516. 
Sprtktlia,  16149. 


Spreieliaformoeisnma,  12997. 
SpuiTv.     See  fipeTguia  anvntit. 
Squaea.     Bee  Oucurbifa  spp. 
Siachgt  sifboldii,  10634. 
Salice  braincaefolia,  10TI9. 

pedinafci,  10720,  10746. 
aercidtaacer\folin,  11754,  15685. 

direnifolia,  11755,  14900. 
Stipa  tenadegijna,  13860,  1A443. 

tvckeri,  14906. 
Strawberry.     See  Frngaria  sp. 
fHiiarlia  pentaggna,  13299. 

pumdii-camMiii,  13998. 
Surar  cane.     See  Sdcrhnnaa  qffiemarum. 
Kulla.    See  Hedgearum  eorvaarmm. 
Suinac.    See  Klius  sp. 
Sunflower,  Rusejaa,  1022:1  to  10225. 

See  also  HeliaiUhn*  annwiM. 
•Swaiiuona  macciiUwhiann,  15954, 1B140. 
Sweet  fennel.     See  Foeniculnm  dulce. 
■^u'ieUnia  mahagoni,  10409. 
Sgncarpia  launfolia,  11756. 


Tagaeaste.     See  QrCitiu  prolifinu  aUnu. 

TageUi  ep.,  12978. 

miriiimep.,  16158. 

Tallow  tree.    See  Sapiiim  eebiferum. 

Taraarind.    See  Tamarindut  indica. 

Tamarindug  indica,  15880. 

Tamutedidie,  10721,  10747. 

Tangelo.    See  Cilrut  hyb. 

Taro.     See  VoUiecuia  ap. 

Tecoma  capennii,  16232. 

Tetiipia  tpecioiimima,  15696. 

Teoeinte.     See  EacMaena  mMtcnna. 

Terebinth.     See  Pintacia  lerebinttnu. 

Termi/uilin  sp.,  12563  to  12556. 

Tetragonia  ejqpama,  12779. 

Teucrium  hvi»opijolram,  10722,  10748. 

Tkeaieda  ciliata.     See  Anikittiria  ciliala. 

Theobr(miacmao,  11656,  16747  to  15749. 

TkwtiiaBp..  11691. 

cuitfifolia,  11626,  11627,  11799. 

ovoia,  11659. 
T^iya  giganlea,  12237. 
Tkymoi  tiiiffam,  12417,  12437. 
ThyeaTUilaetut  agroKlU,  11739,  14922. 
Tijocate.     See  CraCaegta  sp. 
Timothy.    See  Phlevm  pratente. 
Tobacco  (Bra/il),  11001,  11035  to  11038, 
11498,  12105   to   12107,14420, 
14421,  14871,  14878,  14975  to 
14979,  16788. 

Cuban,  10452,  10453. 

flowering,  12139,  12368. 

(Turkey),  11497. 

See  also  Nicollana  labarum. 
Tomato.     See  l.ytopertinim  efnilfnttim. 
Tree  cotton.     See  (iomipium  arboretim. 

tomato.     See  dgphimuindra  hctacea. 
Trefoil,  l)ird'B-foot.     t^ee   Ixitiit    comini- 

yellow.    See  Medicago  lupulina. 
alopecunndeiim,  10518. 
exallatum,  10520. 
no6tte,  10521. 
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Tri/olimn  ep,,  10254, 10566, 13810. 

ak^andrinum,      10373,      10374, 
11221,   11782,    12132,    13500, 
13528. 
otofjrfre,  14857. 
badium,  14858. 
fiUformf,  l.%32. 
fragiferum,  13633. 
hybndum,  lft')67,  11019,  11222, 
13501,   I;)ei0,    13534,    ia'S35, 
13551, 137l>5, 13775. 
incamalnia,    11223,     13491     to 
13494,  IW97, 136:17  to  I354(), 
13764,   14466,    14494,    149<I4, 
15476,  15477. 
johnHoni,  10362. 
hmgipfn,  13560. 
luiiiiiwler,  10565. 
nwin/i'nium,  12927. 
montanuin,  14859. 
oeJiroieucum,  14S60. 
patmonicum,  13536, 16444. 
polyelachaum,  12928. 
prtUenif,  10532  to  10634,  10563, 
105IM,  10577,  10626, 
10627,  11018,  11224, 
128H1,  13400,  13495, 
13496.  13498,  1349!', 
13606to  13509,13513, 
13515  to  13517, 13522 
to  13527,13548,1 3549, 
13581, 13734  to  13737, 
13740,  1374],  13746 
to  13749,13752,1 3756, 
13760,  13761,  13763, 
13766, 13770  to  13772, 
13774,  13776,  14493, 
16445. 
^iTfonf,  13772. 
proaimbe»*,  12929. 
npau,     11225,     11276,     12890, 
13511,  13512,  1.1518, 
13529  to  13531, 13560, 
13773,  13777,   13853, 
14495. 
perennt,  13773. 
mbenf,  14861. 
Trigonetla  coemUn,  16270. 

eomiruliiUi,  16271. 
/oenum-ffT'ifriiiii,    10993,  11087, 
11088, 163*"),  16446. 
Tri'tanin  laurinn,  11757, 
Triticum  ap.,  11049  lo  11054, 11731, 12377. 
boeuticuiii,  16292. 

IJiaoiiditr,  16293. 
rnMatuin,  14848. 
doKynidhum,  14849. 
dfirrtoTum,  14S.W. 
dirornim.    11094,    11650,    12:179, 

12«5;j,  16294. 
d<mim,     10:W4,     10:191,     104.54, 
nO:t«,    1I09H,     11618,     11619, 
1171.^  1:«.t4  to  13856, 15788. 
giganleum,  16295. 
tnlermediniii.  14K51. 
(milt),  10385  to  10389. 


Triiinimmonowraim,    10474,     15853     to 
15855, 16296. 
honuinanni,  16297. 
potontcum,  10611,16298. 
riyjrfum,  16272,16299. 
gpeUa,  15865. 
trichapharutn,  16273. 
Holareum,  14852, 16347. 
vulgare,  10194   t«   10218,   10272, 
10277,  10318,  10319.  10382  to 
10:184,    10390,     10552,    10092, 
11226  to  11229, 11266, 11603  to 
11623,  11714,  12001  to  12015, 
12134,  12883,  12884,  13973  to 
13976,    1480:1,    14970,    15801, 
15802, 15870  to  15874, 16327. 
Trilonla/mfBlTala,  14989. 
Trixiigo  iirtinilur,  10749. 
TiiberoBe.     See  I'olimithfg  epp. 
Tulipatip.,  12258 to  12262,  12266  to  12279, 
14419,  ].'i443  to  15445,  15710  to 
15738, 15«(B  to  15925. 
armma.  15596. 
auUralit,  15.597. 


batalmi,  1-5H9. 
bUbenttinimut,  15600. 
mora,  15601. 
bdtiefiwui,  15602. 
dimima,  15603. 
datynUmoii,  15604. 
diduH,  15605. 

alba,  15606. 
tutencens,  15607. 
eichUri,  15608. 
fra(fmm,  15609. 
'gaiiti<c<i,  IMIO. 
grrini,  15611. 

mirea,  15612. 
hngrri,  1561:1. 
ingtux,  15614. 
hinfiimnKiana,  15615. 

HMmr,  15616. 

r'MTraen,  15617. 
knlimkoimkyimt,  16618. 

fldmdeiw,  1561''. 
linifoUn,  1.5620. 
ioHw',  15621. 
macaitifa,  15622. 
marjolleti,  15623. 


mirheliana,  15625. 


oc.(/i.s  flr,i.>,  16627. 
urphamdeti,  16628. 
Ojtfruii'ljtuuiKi,  15629. 

CTWW,  156: 
nnfnu,  1.5631. 
jirrnni,  156:12. 
filfmif-ilm.  1.5633. 
jmiecii-i;  16«i:i4. 
;)r>(fyf>i»ii,  156:15,1.5638. 
primu/hm,  15(^7. 
puMiHUi,  1.5638. 
mrnlilix,  156:19. 
»prni<)rri,  15640. 
ji(fW<i(a,  15641. 
ftruHfTufoto,  15642. 
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Tidipa  tslvtdTit,  15643. 

InphyUa,  15»M. 

tahergeniana,  155%. 

vj^aoniana,  15645. 
Tuna.     See  Opunlia  Bpp. 
Taniieric.     See  Curcuma  Icnga. 
Turpentine  tree.    See  Pidada  imitifa. 
Udo,  kan.     See  Aralia  rordala. 

moyaflhi.     See  AriUia  cordata. 
VUx  europaem,  11768, 12408, 12670, 13241. 
Vanilla  ap.,  14440. 14443  to  14446. 

planiMia,  14441,14442. 
Vfrbatcu,m  pho«nicfam,  13B18. 
Verbena  bonarUmii,  10723, 10750. 
Yeranica  ipicaln,  13611. 
Vetch,  common.     See  Vicia  tcUiva. 
hairy.     See  Vicia  villota. 

pearl.     See  Vii:in  wrJico  alba. 
wild  RuBsian,  10256  to  10258. 
See  also  Vicia  Bpp.  and  latkyruA 
spp. 
Viburnum  ililntatum,  13996. 
Vieia  ap.,  10256  to  10258,  13406  to  13409, 
13682. 16182, 16447  to  16451. 
aUimima,  14862.       . '! 
amiuMifotia,  13796. 
alropurpure'i,  12135,16452. 
bUhynii^,  11230,16*63. 
calcaraUi,  14863. 
eomiaera,  16274. 
eracca,  1028:J,  16454, 164B5. 
danj/earpa,  14864. 
ditperoiti,  14865. 
dumelorum,  14866, 16275, 
egyUica,  16456. 
emUia,  13410. 

faba,  10406, 10411  to  10448, 10536  to 
10543,  10724,  10763,  10962,  10991, 
11102,  11103,  11697,  11759,  11998, 
13411,    13779    to    13785,    14468, 
14880, 14881, 15428, 16429, 16457. 
/u^enj,  11231, 16458. 
gigaidea,  16459. 
graniUaora,  14867. 
fttVgudi,  16460. 
Afrtd,  16461. 
lutea,  16462. 
micranHia,  16463, 
narhonneim*,  11232, 16464. 
punVbrmw,  14868, 

mltva.  11233,   11679,  11738,  :1764, 
11791,    13356,     13412     to 
13431,   16466. 
alba.  1646.5,  16467,  16488. 
acuUi,  16468, 16469. 
urmimi,  13432. 

viUoKa,  11234,  112:16,  11677,   11680. 
11763,  13433,  14467,  14990,  16191, 
16470. 
\1gna  glabra,  16300. 

lewpiitiediiiii,  16794. 
linemiii,  11074  to  11076,  11090, 
11091,  11236,  11344,  11370,  13454 
to  13477,  14474,  14499,  16166  to 
16168, 16229, 1630:1, 16796. 
VUii  Bp.,  1W72  to  11477.  11492,  11493, 
12940  to  12957, 13133. 


Vitis  coigncliae,  11674. 
gongylodet,  11491. 
rhombiMa.  11490. 

vinifern,   10289   to  10308,    10331   to 
10334,  10340  to  10342,    10598   to 
10609. 
VoandzeUi  aiiblerranta,  104.50,  16473. 
Walnut  hyb.,  1«>87. 

See  also  Juytaiig  spp. 
Wasabi,  dry  land.     See  Eutrema  lu^derae- 

folia. 
Water  lily.     See  AupJior  potyKpnluai. 
Watermelon.     See  Citndlwi  vulgaris. 
Wattle.    See  Acacia  app. 
Wheat  {Alankal,  10552. 

(Central  Asia),  10611,  lfti27. 
(Fkypt),  10382  to  10391. 
(Finland),  1027-2. 
(Germany),  11731,  14803. 
(India).  14970. 

(New  Zealand),  12883  to  12886. 
Russia),  10194  to  10218,   10318, 

10319. 
(Swollen) ,  10277, 
See  also  Tritieum  spp. 
Whin,     See  (,7cj"  europaeas. 
Willow,     See  Sialic  Bi>p, 
Wineberry.     See  Riibiu  spl . 
Woandzu.     See  Vonndieia  tuUerranea. 
Wood  oil.     See  Alniritet  cordata. 
Xantkotoma  sp.,   10594   to  10597,   15377, 
15379,     15380,     16383     to 
15392,     15394,     15:197     to 
15401,     15403     to     15412, 
15414    to     15421,     15791, 
15792,  15803,  16139,  16226, 
16778, 
timleM,  15682,  16496. 
macutaium,  15790. 
robuMum,  15793. 
tagiUifolii'm,    13085,    14471, 

15417,  15804,  16225. 
violwcxm,  16794,  16779. 
XaiUhojy/nm  piperilnm,  12131. 
Yam  (Hawaii),  10311  to  10314. 

(Porto  Rico),  1(S90  to  10597. 

See  also  Diimcoren  spi>.  and  Smilax 

Yang-taw.     See  Arlinidia  sp. 

Yautia.    See  AViiiiA'Womn  spp. 

Yei-hap.     See  Afagmdia pumila. 

rucnisp.,  16197. 

Zea  mays,  10400, 10401, 11106, 12026, 12027, 
123S3,  12384,  12557  to  12563, 
12697.  12939,  13143  to  13163, 
13256,  13260  to  13262,  13354, 
133.67,  13570,  13970  to  13972, 
14459,  14465,  1479!  to  14798, 
14909  to  14921,  14971,  14992, 
15775,  16190,  16330,  16770, 
16772, 16781  to  16784. 

Zephiiranikci;  14897, 16150. 16204. 

Zingiber  oBicinale,  1 1086. 

Xitaiia  elegans,  12397, 12982  to  12985. 

Zimnia  aquatira,  16166. 

i;i;u»hu8  ep,,  14882, 

jtyiiiiu,  12926. 
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[Cmtlniied  from  f^t  2  ol  tvjei.) 

So.  47.  The  Description  of  Wheat  Varictiee.  ■   1903.    Price,  10  centt. 

48.  The  Apple  in  Cold  6tor(«e.    1903.    Price,'  15  centa. 

49.  Culture  ol  the  Centra!  American  Rubber  Troe.     1903.    Price,  26  cent*. 

50.  Wild  Kicer  He  I^sea  and  Pr«i)agatioii.     1903.     Price,  10  cents. 

51.  Miateilaneoiis  Papers;  I.  The  Wilt  IM^iue  of  Toliacco  «nd  Its  Control. 

II.  The  Work  of  the  Community  Demonstration  Farm  at  Terrell,  Tex. 

Til.  Fruit  Trees  f  roxen  in  1904.    IV.  The  Cultivation  of  the  Australian 

Wattle,     V.  Letjal  and  Ciiatomarj'  Weights  per  Bushel   of  Seeds.     VI. 

tiolden  Real.     1905.     Price,  5  ceiils. 
53.   Wither-Tip  and  Other  Diseases  of  Citrus  Trees  and  FniitB  Caused  by  CoUe- 

totricliumGlceosporioidea.    1904,    Price,  15cent8. 
53.  The  Date  Palm.    19(M.    Price,  20  cents. 
64.  I'ereian  tlulf  Dates.     19at.    Price,  !0  reKta. 
55.  The  Itry  Rot  ot  I'otatofH.     1904.     Price.  10  cents. 
■  56.  Nomenclature  of  the  Apple.     1905.     Price,  30  cents. 

57.  Methods  I'sed  tor  Controlling  Sand  Dunes.    1904.    Price,  10  cents. 

58.  ThB  Vitality  and  fiermination  ot  Seeds.     1904.    Price.  10  cents. 

59.  I'asture,  Meadon-,  and  Forage  Crops  in  NebrasktL     1904.     Price,  10  cente. 
60-  A  Soft  Itot  of  the  t^alla  Lily.     1904.     Price,  10  cents. 

81,  The  AviH'ado  in  Florida.    1904.    Price,  r.  oenla. 

62.  Notes  on  l^svptian' Agriculture,    1004.     l*rice,  10  cents. 

68.  InvestifialionH  o(  Kiist^.     1904.     Price,  10  cenla. 

64.  A  Method  of  Destroying  or  Preventing  the  Growth  of  Alga;  and  Certain 

Pathogenic  Bactejia  in  Water  Supplies.     1904.     Price.  S  cente. 

65.  Seclamfltion  of  Cape  Cod  Sftnd  Dunes.     1904.     Price,  10  cents. 

86.  Boeda  and  Plants  Imi«>rted.    Inventory  No.  10.    1905.    Price,  20  cents. 
■87.  Range  IiiveBti  gut  ions  in  Arizona.     1904,    Price,  15  cents. 

66.  Norili  American  Si^ciee  of  Agroetia.     19*1.     Price,  10  cents. 

69.  American  Varieties  of  L*'ttuce.     1904.    Price,  16  cente. 

70.  The  Commercial  Status  of  Durum  Wheat.     1904.     Price.  10  cents. 

71.  Soil  Inoculation  for  Legumes.    1905.    Price,  15  cente. 

72.  Miscellaneous  PaperH:  I.  Cultivation  of  Wheat  in  Permanent  Alfedfa  Fields. 

II.  The  Salt  Water  Limits  of  Wild  Rice.  IIL  Eilermination  ot  Johnson 
Grass.  IV.  Inoculation  ot  Soil  with  Nitrogea-Fixing  Bacteria.  1905. 
Price,  5  cents. 

73.  The  Development  of  Single-Germ  Beet  Seed.    1906,    Price,  10  cents, 

74.  Prickly  i'ear  and  Other  Cacti  as  Food  for  Stock.     1905.     Price,  5  cente. 

75.  Range  Manaticment  in  the  S^tate  of  Washinpton.     1905.     IVice,  5  cents. 

76.  Copi-er  as  an  Algicide  and  Disinfectant  in  Water  Supplier.     190.'i,     Price,  5 

77.  The  Avocado,  a  Salad  Fruit  from  the  Tropics.     19*5.    Price.  5  cents. 

78.  Improving  the  Quahtv  of  Wlieat.     1905.     Price,  10  cenff. 

79.  The  Variability  ot  Wheat  Varieties  in  Resistance  to  Toxic   Salts.     190& 

Price,  S  cents.  ( 

80.  Agricultural  Kxplorations  in  Algeria.     1905,     Price.  10  cents.  1 

81.  Evohitioti  ot  Cellular  Slructures,     1905.     Price,  5  cents. 

82.  Grass  Lands  of  the  South  Alaska  Cc^t.    1905.    Price,  10  cents. 

83.  The  Vitality  of  Buried  Seeds.     1905.     Price,  5  cents. 

84.  The  Seeds  of  the  BIucKrassea.     1905.     Price,  5  cents. 

85.  The  Principles  of  Ma•'tJ^H)m  Growing.     1905.    Price,  10  cente. 

86.  Aj[rieulture  witiiout  trripilion  in  Sahara  DeBert,      litO.'i.     Price,  B  cents. 

87.  Disease  Renistaiiee  of  Potatoes.    IWio.    iVice,  5  cenh'. 

88.  Weevil-Besistinf' Adaptations  ot  Cotton  Plant.     1906.     Price,  10  cents. 

89.  Wild  Jledicinal  Plants  of  the  United  Stiites.     190(1.     Price,  5  cents. 

90.  Him-ellaneuus  Piii)ers:  I.  The  Stoniire  and  Germination  ot  Wild  Rice  Sped. 

II,  The  Crown-Ciall  and  Ilairv-Root  Disejises  of  the  Apple  Tree,  III. 
Peppermint    IV.  The  Poisimous  Action  of  Johnson  Grass.     1906.    Price, 

c.     1906.     Price,  n  cents: 
f.    1906.    Price,  25  cents. 

Price,  1(1  cents, 
t'ptf'm  On-irdji  anil  Western  Wash- 


ington.   1906.    Prici',  10  cents. 

95.  A  New  Type  ot  Red  Cluvcr,     1906.     Price,  10  cents. 

96,  Tobacco  Breeding,     [In  press,} 
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LETTER  OF  TKANSMITIAL. 


U.  S.  Department  op  Agriculture, 

Bureau  of  Plant  Industry, 

Office  op  the  Chief, 
Wa^hinffUm,  D.  O.,  December  I4, 1906.^ 
Sir:  I  hBve  the  nonor  to  transmit  herewith  and  to  recommend  for 
publication  as  Bulletin  No.  98  of  the  series  of  this  Bureau  the  accom- 
panying manuscript,  entitled  "Soy  Bean  Varieties." 

This  paper  was  prepared  by  Mr.  Carleton  R.  Ball,  now  Agronomist 
in  the  Grain  Investigations  of  this  Bureau,  as  the  result  of  four  years' 
investigations  under  the  direction  of  the  Agrostologiat. 

Soy  beans  have  become  an  important  crop  in  only  a  few  localities 
in  the  United  States,  but  in  c.ascn  where  farmera  have  learned  how  to 
utilize  them  to  heat  advantage  they  have  proved  to  be  a  crop  of  high 
value.  They  are  especially  valuable  for  mixing  with  com  for  silage, 
for  the  production  of  hay,  and  for  use  as  pasture,  especially  for  hogs. 
They  possess  an  advantage  over  cowpeas  in  that  the  growth  is  erect, 
and  they  are  therefore  easily  harvested.  Some  of  the  taller  sorts 
may  be  harvested  with  an  ordinary  grain  binder. 

One  reason  why  soy  beans  have  not  become  more  prominent  in 
American  agriculture  has  been  the  impossibility  of  securing  seeds  of  a 
particular  variety.  In  this  bulletin  Mr.  Ball  has  given  an  accurate 
description  of  each  of  the  varieties,  and  where  a  suitable  name  has 
not  already  been  attached  to  a  variety  a  name  is  suggested.  It  is 
hoped  that  these  varieties  may  pass  into  the  trade  under  the  names 
given  in  this  bulletin,  so  that  in  the  future  farmers  may  be  able  to 
obtain  from  seedsmen  the  particular  kind  of  soy  bean  which  they 
wish  to  plant. 

Respectfully,  B.  T.  Galloway, 

Chiff  of  Bureau. 
Hon.  James  W11.8ON, 

Secretary  of  Agriculture. 
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SOY  BEAN  VARIETIES. 


OBiaXH  AND  nrmODITOTION  OF  THE  SOY  BEAN. 

The  soy  bean  (fUydne  hispida  (Moench.)  Maxim.)  is  an  annual 
leguminous  plant  rrom  the  Orient.  Its  native  home  is  said  to  be 
from  southern  Japan  southward  through  eastern  China  and  Indo- 
China  to  Java.  In  China  and  Japan  it  has  been  in  cultivation  for 
many  centuries,  certainly  since  before  the  beginning  of  the  Chris- 
tian era.  In  those  countries  it  is  easily  the  most  important  legume 
grown,  and  in  some  provinces  it  is  the  most  important  of  all  crops. 
Owing,  perhaps,  to  the  almost  complete  isolation  of  that  part  of  the 
Orient,  its  cultivation  spread  only  slowly  to  other  lands.  It  is  now 
grown  to  some  extent  in  India,  but  its  introduction  there  seems  to  be 
of  recent  date.  It  reached  Europe  probably  in  the  latter  part  of 
the  eighteenth  century,  and  its  arrival  in  England  is  credited  to  1790. 
For  several  decades  it  was  grown  merely  as  a  curiosity  in  botanic  and 
private  gardens.  Investigation  of  the  economic  value  of  this  plant 
began  more  than  thirty  years  ago  in  Europe,  rather  earlier  than  in 
this  country,  but  the  soy  bean  has  not  yet  attained  any  great  promi- 
nence there. 

The  soy  bean  has  been  known  in  the  United  States  for  more  than 
three-quarters  of  a  century.  In  the  New  England  Farmer  of  October 
22,  1829,  Thomas  Nuttalt  wrote  of  its  possibilities  as  a  crop  for  this 
country.  For  many  years  it  was  grown  only  in  gardens  as  a  curious 
plant  from  the  Far  East.  The  Perry  expedition  to  Japan  in  1853 
brought  back  two  varieties,  a  yellow  and  a  red  sort,  which  were  tested 
here  in  a  limited  way. 

During  the  last  twenty  years  the  soy  bean  has  been  the  subject  of 
many  experiments  to  determine  iti  agricultural  value  and  adapta- 
tions. The  agricultural  experiment  stations  of  Kansas  and  Massa- 
chusetts were  pioneers  in  these  investigations  and  seed  was  imported 
directly  from  Japan  by  both  stations.  Through  these  efforts  con- 
siderable interest  was  aroused,  and  two  or  three  varieties  soon  became 
available  commercially.  The  number  of  forms  and  varieties  in  this 
country  was  further  increased  by  additional  importations  made  by 
enterprising  seedsmen.     Since  1898  the  OflSce   of   Seed   and   Plant 
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O  SOY    BEAN    VARIETIEa. 

Introduction  of  the  United  States  Department  of  Agriculture  has 
secured  from  seven  different  countries  of  the  old  world  no  less  than 
65  different  lots  of  soj  bean  seeds,  representing  about  twenty  varieties. 

Other  experiment  stations  and  some  seedsmen  and  private  investi- 
gators have  also  been  at  work  on  this  crop,  and  the  number  of  real 
or  supposed  varieties  has  increased  very  rapidly  in  this  country  dur- 
ing the  past  few  years.  This  general  introduction  of  a  new  and  little- 
known  crop  naturally  resulted  in  much  confusion  concerning  the 
names  and  characters  of  the  different  varieties.  In  many  cases  disap- 
pointment and  loss  have  been  caused  to  the  grower  by  the  lack  of 
this  information,  and  a  really  valuable  crop  has  been  brought  into 
disfavor  in  some  localities. 

It  is  the  purpose  of  this  paper  to  describe  and  classify  all  obtainable 
varieties  in  such  a  way  as  to  make  them  and  their  adaptations  recog- 
nizable to  fanners,  seedsmen,  and  agricultural  experimenters. 

yAHTAWTT.TTV 

The  varieties  described  in  the  following  pages  are,  of  course,  not 
botanical  varieties,  but  agricultural  forms,  differing  in  color  and  size 
of  seeds,  in  height  and  habit  of  plant,  and  in  earliness  and  lateness 
of  maturing.  All  these  characters,  except  the  color  of  the  seed,  vary 
greatly  with  the  climate  and  soil.  The  variation  between  the  prod- 
ucts of  two  different  years  at  the  same  place  is  frequently  very  strik- 
ing. Every  agricultural  worker  is  familiar  with  the  phenomena 
resulting  from  sowing  southern-grown  seed  of  various  crops  in  the 
North,  and  vice  versa.  In  the  case  of  the  soy  bean,  observation 
shows  that  the  plant  reaches  a  state  of  equilibrium  usually  in  the 
second  generation,  and  almost  certainly  in  the  third  generation. 

In  the  case  of  imported  seeds,  where  the  habit  of  the  parent  plant 
and  the  conditions  under  which  it  grew  are  generally  unknown,  it  is 
naturally  difficult  to  tell  when  equilibrium  has  been  reached.  It  is 
certain  that  many  of  these  imported  forms  are  much  smaller  in  size 
and  of  earher  maturity  the  first  year  in  this  country  than  they  are 
the  second  year.  Some  have  been  discarded  at  experiment  stations 
after  one  year  of  trial  as  "too  dwarf  to  have  any  value  here,"  when 
subsequent  trial  has  shown  them  to  be  decidedly  large  and  prolific. 
Some  have  not  shown  their  true  value  until  the  third  year,  and  per- 
haps not  wholly  even  then.  In  some  of  these  importations  the  varia- 
tion year  by  year  has  been  so  striking  as  to  arouse  a  suspicion  that 
the  plants  are  not  the  same  as  those  of  the  preceding  crop.  Such, 
for  example,  is  Agrostology  No,  1299  (see  Hollybrook),  a  yellow  soy 
received  from  France  and  first  grown  in  1902,  In  that  year  it  reached 
a  height  of  12  to  !6  inches  and  ripened  in  ninety-five  days,  being 
classed  as  a  "  dwarf  early  yellow."     In  1903  it  reached  24  to  28  inches 
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in  height  and  required  one  hundred  and  twenty  days  to  reach  matu- 
rity, and  was  therefore  called  a  "medium  yellow,"  In  1905  the 
averse  height  was  30  to  36  inches  and  one  hundred  and  thirty  to 
one  hundred  and  forty  days  were  needed  to  reach  the  mature  condi- 
tion, thus  placing  it  with  the  "medium  late  yellow"  variety  Holly- 
brook,  where  it  remains.  While  this  is  the  most  extreme  case  re- 
corded, those  somewhat  less  extreme  are  quite  common. 

Considerable  variation  is  frequently  noticed  in  the  size  of  the  seeds 
of  a  given  variety.  As  might  be  supposed,  the  pods  and  seeds  pro- 
duced on  plants  dwarfed  by  drought,  thick  planting,  etc.,  are  gener- 
ally smaller  than  those  produced  on  normal  plants.  In  a  given 
season  the  average  size  of  the  seeds  may  be  markedly  different  from 
that  of  the  preceding  or  succeeding  season.  The  seeds  from  pods 
produced  late  in  the  season  are  very  likely  to  be  noticeably  reduced 
in  size. 

Most  of  the  different  numbers  listed  under  the  varieties  described 
have  been  grown  for  three  years,  exclusive  of  the  very  unfavorable 
season  of  1904.  Some  later  arrivals  have  been  studied  but  two  years. 
Bearing  in  mind,  therefore,  the  range  of  variation  which  may  be 
expected  and  the  causes  which  incite  it,  the  writer  can  scarcely  hope 
that  no  errors  of  classification  have  been  made.  He  can  only  trust 
that  whoever  pursues  this  subject  far  enough  to  prove  such  errors 
will  be  in  a  position  to  understand  and  overlook  them. 

The  facta  stated  will  explain  why  such  wide  range  is  given 
in  the  tables  and  the  descriptions  to  the  average  height  and  the 
average  time  required  by  any  variety  to  reach  maturity.  Neither 
the  minimum  nor  the  maximum  extreme  is  given  in  most  cases,  but 
rather  the  limits  observed  under  fairly  favorable  circumstances.  In 
the  region  lying  between  latitude  37°  and  43°  north  and  east  of 
the  ninety-seventh  meridian  (the  west  line  of  Minnesota  and 
Indian  Territory)  soy  beans  are  at  their  best  in  this  country.  There 
they  are  finding  their  most  prominent  and  useful  place  in  the  ^ri- 
cultural  system.  In  the  Gulf  region  and  on  the  Plains  their  height 
is  likely  to  be  much  reduced,  although  the  seed  yield  may  not  be' 
impaired.  The  reduction  in  size  is  often  accompanied  by  earlier 
maturity.  In  the  Northern  States  the  height  reached  may  be  even 
greater  than  that  sppcified,  but  the  seed  yields  are  likely  to  be 
small  and  the  growing  period  prolonged,  at  least  until  our  varieties 
are  more  completely  acclimated  in  those  States. 

CLASSmCATION. 

The  first  separation  of  the  numerous  forms  or  agricultural  varie- 
ties of  this  species  will  naturally  be  through  the  colors  of  the  seeds. 
The  varieties  having  seeds  of  the  solid  colors  black  and  yellow 
are  by  far  the  most  numerous  and  the  most  striking.     The  greens 
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and  browns  are  much  less  common  and  are  also  very  variable  in 
shade,  The  browns  are  of  various  shades  of  reddish  brown  and  are 
also  closely  related  to  the  mottled  group.  The  yellows  vary  com- 
monly into  ^eenish  shades,  and  any  line  drawn  between  the  yellow 
and  greenish  yellow  is  only  arbitrary.  The  yellows  also  vary  into 
paler  shades,  and  some  have  even  been  called  "white"  in  Japan. 
This  is  most  noticeable  in  old  seeds,  but  is  never  carried  farther  than 
a  pale  yellow.  It  seems  likely  that  none  of  the  legumes  commonly 
cultivated  in  Japan  can  have  pure  white  seeds,  like  our  navy  beans 
for  example,  or  the  term  "white"  would  never  be  applied  to  a  pale- 
yellow  form.  All  yellow  soy  beans  turn  gradually  paler  with  age  for  at 
least  three  or  four  years,  although  some  varieties  are  originally  paler 
than  others.     Although  the  black  group  shows  more  variation  in 


Fio.  I.— Diagram  showing  tho  probable  relallon»hlpi  of  the  diaeivnt  groups  o(  any  brana. 

the  size  of  the  seeds,  the  yellow  is  much  more  variable  in  color  shades 
and  passes  into  green  by  some  very  fine  gradations.  There  seem 
to  be  no  other  characters  correlated  with  seed  colors,  so  that  this 
separation  must  be  made  on  color  alone. 

Figure  1  shows  an  attempt  to  represent  graphically  the  relation- 
ships and  importance  of  the  various  color  groups.  The  solid  lines  and 
rectangles  represent  existing  groups  and  probable  relationships;  the 
dotted  lines  and  rectangles  indicate  possible  but  still  unknown  groups 
or  those  toward  which  variation  seems  to  be  progressing.  The  six 
color  groups  recognized  and  described  herein  are  as  follows: 
I.  Black  seeded.  IV.  Green  seeded. 

II..  Brown  seeded.  V.  Greenish  yellow  si>eded. 

HI.  Mottled  seeded.  VI,   Yellow  seeded. 
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KEY   TO  THE    VARIETIES, 

It  is  hoped  that  the  following  key  will  prove  useful  to  those  seeking 
to  identify  vaiieties  of  soy  beans.  The  user  is  cautioned,  however, 
against  placing  complete  dependence  upon  the  key  alone.  It 
should  be  used  only  in  connection  with  (I)  the  table  showing  average 
ripening  period  and  average  height,  (2)  the  illustrationa  of  seeds  and 
pods,  and  (3)  tfee  fuller  notes  and  descriptions  given  in  the  body  of 
the  text.  From  the  very  nature  of  these  so-called  varieties  of  an 
agricultural  crop  they  can  not  be  separated  by  as  minute  characterii 
as  avail  in  the  case  of  botanical  forms. 

I,  BLArK  Srbpeii. 

1.  Seeds latgo,  8  to  11  mm.  long,  nmnd  or  hniftilly  elliptical,  pwlo  IJ  to  3  inohpH  long. 

A.  Very    early,   ninety-five  [«  one  hundred  days,   18  to  24  inrhefl  high,  short 

branched;  leaves  large,  dark;  puds  2  [nehea  long  or  ovpr,  aepde  spherical  or 
broadly  elliptical  and  somewhat  flattened Buek*hol. 

B.  Aa  above,  but  nevcn  to  ten  days  later,  branches  longer,  pods  and  seeds  some< 

what  smaller Nuttall. 

C.  lAte,  one  hundred  and  twenty  to  one  hundred  and  thirty  days,  about  30 

inchee  tall,  branehes  long,  seeda  very  large,  elliptical,  much  flattened. 

FUit  King. 

2.  Seeds  small,  4  teGorTmm.  long,  round  or  broadly  elliptical,  poda  about  1  inch  long. 

A.  Medium,  one  hundred  and  ten  to  one  hunilred  and  fifteen  days,  tow,  15  to  IS 

inchestal],  Bcarcelybranched,seeds  spherical  or  slightly  flattened.  A'-inj/tfon. 

B.  Medium  late,  one  hundred  and  fifteen  toone  hundred  and  twenty  days,  20  to 

26  inches  tall,  long-branched,  seeds  elliptical,  distinctly  flattened.. E6ony. 

3.  Seeds  medium,  elongated,  5}  to  T  mm.  long,  al)out  two-thirda  aa  wide,   much 

flattened. 
A.  Very  late,  3  to41  feet  tall,  very  much  branched,  leavesand  pods  small.  Arralnm/. 

II.  Browh  Sbbdbd. 

1.  Elarly,  pods  over  IJ  inches  long,  aeeds  large,  8  to  9  mm,  long,  round,  or  nearly  so, 

A.  Very  early,  about  20  inches  high,  branches  few  and  abort Ogeinau: 

B.  Early,  about  22  inches  high,  branches  very  numerous  and  longer Bda. 

2.  Medium  late,  25  inches  tall,  long  branched,  pods  less  Ihan  If  inches  long,  seeds 

sraall,  4  to  6i  mm.  long,  spherical  or  round. 

A.  Pods  distinctly  flattened,  |  to  i  inch  or  over  in  width,  seeils  deep  brown, 

shining Bmrd. 

B.  Pods  nearly  <-ylindrical,  yV  inch  or  less  in  width,  seeds  light  brown,  dull. 

Brotiuif. 

III.    MoTTLBD  SbbDED. 

1.  Identical  with  Riceland,  except  in  color  o(  the  elongated  seeil Hantou: 

2.  Plant  not  known,  seeds  large,  nearly  round Mq/er. 

IV.  Greek  Seeded. 

1.  Early,  low,  15  to  20  inchee,  short  branched,  pods  slender,  commonly  3  seeded, 

seeds  light  green,  eloi^ted Samarow. 

2.  Medium,  one  hundred  and  ten  days,  30  inchee  tall,  poda  broader,  seeds  round, 

deep  green Gutlph. 
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V.  Grrbnibh  Yellow  Seeded. 

1.  Early,  vety  low,  14  to  18  inches,  pods  about  H  irchea  long,  seeds  medium  large, 

roundish  or  broadly  elliptical,  hilum  pale  brown Yo*ho. 

2.  Medium  late,  about  one  hundred  and  twenty  days,  25  to  30  inches  high,  blanches 

long,  pods  and  seeds  as  the  last,  but  hilum  deep  brown Haberlandt. 

3.  lAte,  one  hundred  and  thirty  days  or  over,  35  inches  or  over  in  height,  very  long 

btaru-bed,  pods  IJ  inches  long,  needs  larger,  round  or  elliptical,  hilum  scarcely 
tinted Tokyo. 

VI.  Yellow  Sebrbd. 

1.  Murh-branched  plantj*,  branches  ee  long  as  the  main  stem;  pods  imiall  to  medium, 

1  to  1^  inches  long,  often  3  seeded,  seeds  medium,  5)  to  S  mm.  long,  round  or 
broadly  elliptical,  flattened,  moetly  deep  yellow. 

A.  E^ly,  about  ninety-five  days,  18  to  24  inehes  tall Ilo  San. 

B.  Medium  late,  one  hundred  and  twenty  to  one  hundred  and  Cwenly-five  days, 

25  to  30  inches  tall Hollybroot. 

C  lAter,  one  hundred  and  twenty-five  to  one  hundred   and  thirty-five  days, 
taller,  32  to  42  inches Mammoth, 

2.  Early,  low,  about  20  inches,  scarcely  branched,  pode  larger,  seeds  7  to  S  mm.. 

broadly  elliptical,  yellow,  slightly  greenish,  hilum  brown Manhattan. 

3.  Low,  stocky,  somewhat  branched,  pods  large,  Bceds  large,  7  to  9  ram.,  spherical  or 

slightly  flattened,  pale  yellow,  hilum  yellow  or  pale  brown. 

A.  Medium  early,  one  hundred  to  one  hundred  and  five  days,  about  20  inches 

tall,  branches  short Bvtterball. 

B.  Medium  late,  one  hundreil  and  twenty  to  one  hundred  and  twenty-five  days, 

a  little  taller,  branches  nearly  equalling  stem Amhertt. 

Figure  2  shows  the  average  number  of  days  required  by  each 
variety  from  date  of  seeding  to  the  ripening  of  the  crop  and  also  the 
average  height  in  inches  which  the  plant  attains.  The  longer,  more 
slender  line  indicates  the  range  of  variation  in  different  seasons  an<) 
at  different  stations.  It  does  not,  in  most  cases,  show  the  extremes 
caused  by  exceptionally  favorable  or  exceptionally  unfavorable  con- 
ditions. The  shorter,  heavily  shaded  line  indicates  the  average 
performance  of  the  variety  under  average  conditions.  Probable 
exceptions,  as  in  the  case  of  Ogemaw,  are  not<'d  in  the  <lescriptiona 
of  the  varieties. 

desortptions  of  tee  varixtixb. 

Black-Seeded  Groxip. 

buckshot, 

The  Buckshot  is  a  well-known  commercial  variety,  having  been  on  the  market  in 
this  country  for  a  number  of  years.  So  far  as  known,  it  is  the  only  variety  with  black 
seeds  which  is  obtainable  commercially.  It  is  quite  generaUy  sold  by  northern  seeds- 
men and  under  severJ  descriptive  names,  all  more  or  less  similar,  as  Black,  Early 
Black,  Medium  Early  Black,  Extra  Early  Black,  Large  Black,  etc. 

It  is  a  rather  low  and  stout,  stocky  plant,  with  short  branches  and  large,  very  dark 
leaves.    The  height  in  medium,  varying  from  15  lo  28  inchee,""  with  the  average  from 

oThn  flgu res  given  [or  height  indicate  the  total  height  of  pluit,  IncJudlng  tha  upper  leavsi. 
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18  to  24  ioches.  The  stcmB  are  of  medium  thicknesa,  measuring  from  nne-eightli  to 
one-thinl  inch  in  diameter  at  the  haae,  with  a  few  (3  to  6j  short,  appressed  biajicheti 
quite  near  the  ground.  On  vigorous  planis  these  brsjiches  will  occasionally  be  G  to  ID 
inches"  in  length.  The  leaves  are  Iflige,  very  dark  green  in  color,  broad,  and  often 
hlunt  at  the  apex.  The  poda  are  2  to  3  seeded,  usually  2  seeded,  2  («  .1  inchee  long, 
one-half  inch  wide,  set  very  thickly  on  the  short  branches  and  main  elalk  near  its  base, 
often  so  low  as  to  make  harveeting  difficult.  The  seeds  are  jet  black  and  shining,  hut 
usually  rovered  with  a  powdery  bloom,  which  gives  them  a  dull  and  grayish,  or  leaden, 
color.  They  are  large,  8  lo  II  mm.  long  by  8  to  9  mm.  wide,  round  or  very  broadly 
elliptical  in  lateral  view,  somewhat  flattened  when  seen  in  the  dorso-ventral  ■view. 
Seeds  from  luxuriant  vines  in  moist  soil  are  likely  to  be  somewhat  larger  and  flatter, 
with  the  bl&ck  seed  coat  wrinkled  and  sometimes  split  open. 

Although  quite  widely  cultivat('d  in  the  lower  parte  of  the  Northern  States,  this 
variety  has  never  become  very  popular  in  that  section.  This  seems  Ui  be  largely  due 
to  the  fact  that  the  Guelph  (medium  greenj,  while  averaging  only  ten  days  later  in 
maturing,  also  averages  10  inches  taller,  and  is  thus  considerably  more  valuable.  The 
Buckshot  requires  from  ninety-two  to  one  hundred  and  ten  days  to  reach  maturity, 
the  average  for  moat  locations  being  ninety-five  to  one  hundred  days.  It  does  not 
mature  in  the  most  northern  Stales  except  in  favorable  seasonx,  and  then  is  likely  to 
require  about  one  hundred  and  twenty  days  to  reach  maturity.  The  name,  Buckshot, 
was  suggested  hy  the  size,  shape,  and  color  of  many  of  the  seeds. 

Numberi  and  tmircei  ofloti  grovm. — Agruat.  No.  1184,  "Black',''  R.  I.  Agric.  Expt. 
Station;  Agroet.  No.  1292,  S.  P.  I.  No.  6334,  Japan;  Agroet,  No.  1301,  "Early,"  John- 
son 4  Stokes;  Agroet.  No.  1303,  "Extra  Early  Black,"  J.M.Thorhum  &  Co.;  Agnwt. 
No.  1304,  W.  A.  Burpee;  Agrost.  No.  1471,  "Extra  Early  Black,"  J,  M.  Thorbum  A 
Co.;  Agroet.  No.  1474,  "Extra  Early  Black,"  Hammond  Seed  Company;  Agroet.  No. 
1978,  union  of  Agrost.  Nos.  1184,  1301,  1304,  1471;  Agrost.  No.  1979,  union  of  Agrost. 
Nob.  1292,  1303,  1474;  Agrost.  No.  2033,  "Black,"  Ark.  Agric,  Expt.  Station;  8.  P.  I, 
No.  6334,  "Round  BUck,"  Japan;  S.  P.  I.  No.  8491,  grown  from  No.  6334;  8.  P.  I.  No. 
9412,  grown  from  No.  6334;  S.  P.  I.  No.  11179,  "Early  Black,"  souroe  not  known; 
S.  P.  I.  No.  17251,  union  of  Agroet.  Nos.  1978, 1979,  2033,  and  S.  P.  I.  No.  11179. 

NUTTALL. 

This  variety  is  closely  related  to  the  Buckshot,  but  is  distinguished  by  smaller  aeeds 

and  rather  stouter  and  more  branching  plants.  The  stems  are  stout,  from  one-third 
to  one-half  inch  in  diami'ter  at  the  base,  and  ranging  froui  15  to  28  inches  in  height, 
with  the  average  between  17  and  24  inches.  The  plants  are  usually  well  branched 
and  the  branches  spreading,  nearly  closing  '^"^  spaces  between  3-foot  rows  on  good 
soil.  The  leaves  are  large  and  medium  green  incolor.  The  pofisare  2  to  3  seeded,  but 
rather  more  than  usual  contain  3  seeds  each,  and  occa-fionally  there  is  one  with  tour 
seeds.  Frtira  2  to  4  pods  are  borne  on  each  peduncle.  The  pods  are  medium,  about  2 
inches  long,  one-fourth  to  three-eighths  inch  wide,  often  not  turning  brown  until 
after  the  seeds  are  ripe.  The  pods  do  not  dehisce  readily,  commonly  remaining  closed 
until  the  seed  is  fully  ripe.  The  seeds  are  jet  black  and  shining,  with  usually  little 
or  no  powdery  bloom,  mt'dium  to  lai^  in  size,  7  to  9  mm.  long,  6  (o  8  mm.  wide,  round 
or  brtKidly  elliptical  in  outline  from  a  lateral  view,  distinctly  flattened  from  the  dorso- 
ventral  view.  The  Nultall  requires  from  one  hundred  to  one  hundred  and  fifteen 
days  to  ripen  its  seeds,  the  average  time  bei:^  one  hundred  and  five  lo  one  hundred 
and  ten  days.  This  variety  has  apparently  but  very  little  to  recommend  it.  It  is 
later  than  the  Buckshot,  and,  though  well  branched,  the  total  height  is  not  increased, 

'The  Oguiu  given  tor  the  l«^b  ol  braiicbn  aro  lor  the  Dttked  brancbonlr.    With  Iwvn  altacbed 
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80  in  that  respect  it  can  not  compare  with  the  Guelph  variety.  In  seed  yields,  where 
sown  thickly  enough  to  make  fair  forage,  it  has  not  done  mudi.  From  4  to  6  buahels 
to  a  little  more  than  12  bushela  to  the  acre  are  the  recorded  outputs. 

The  name  is  gi^wn  in  honor  oi  Thomas  Nuttall,  who  wrot«  the  first  recMiled  account 
of  the  aoy  bean  in  this  country. 

Nvmberi  and  *mtrca  oj  loU  jroum.— Agrost.  No.  1536,  S.  P.  I.  No.  6416;  8.  P.  I 
6416,  "Blaclt,"  from  Korea;  8.  P.  I.  No.  8496,gTOwnfmmS.  P.  I.  No.  6416;  8.  P.  I. 
No.  9418,  grown  from  S.  P.  I.  No.  8496;  8.  P.  I.  No.  17263,  grown  from  AgrOHt.  No. 
1536-1. 

KINGSTON. 

This  is  a  email,  medium  early  variety,  with  rather  slender  stems,  one^ighth  to 
three^ighttiB  inch  in  diameter  at  the  base,  and  12  to  24  inches  high.  The  average 
height  is  16  to  IS  inches.  The  stems  are  either  unbranched  or  with  three  to  six  short 
appresed  branches  at  the  base,  1  to  2  inches  long.  The  general  color  of  the  foliage 
is  from  a  medium  to  dark  green,  and  the  leaves  are  large  and  leaa  pointed  than  in 
Ebony.  The  pods  are  very  small,  averaging  smaller  than  those  of  Ebony,  three- 
tourtha  to  1  inch  in  length  and  one-fourth  inch  in  width,  2  to  3  seeded,  Imme  very 
thickly  on  the  main  stem,  often  to  within  2  inches  of  the  ground.  The  full-grown 
but  still  unripe  pods  bear  a  strong  resemblance  to  young  peanut  piods,  being  cylin- 
drical and  ronfiiderably  constricted  between  the  Beeds.  The  seeds  are  the  smallest 
of  any  black  variety,  and  are  equaled  in  smallness  by  the  Brownie  only.  They  are 
entirely  round  in  outline,  no  long  diameter  being  discernible,  4)  to  6  mm.  broad,  jet 
black  and  shining,  with  only  a  slight  bloom,  and  only  moderately  flattened  in  dorso- 
ventral  view. 

This  variety  is  too  small  and  unbranched  to  have  much  value  for  forage.  It  is  likely 
to  prove  a  fairly  good  yielder  of  seed,  two  tests  sown  thickly  for  forage  having  yielded 
between  8  and  9  bushels  of  seed  per  acre.  In  time  of  ripening  it  is  medium  early, 
requiring  from  one  hundred  and  four  to  one  hundred  and  twenty-two  days,  or  averaging 
one  hundred  and  ten  to  one  hundred  and  fifte<>n  days. 

The  name,  Kingston,  is  given  in  honor  of  the  Rhode  Island  Experiment  Station, 
located  at  Kingston,  B.  I.  That  station  has  contributed  largely  to  our  knowledge 
of  the  soy  bean  as  a  crop  for  northern  r^ions,  and  this  variety  was  received  from  that 

Numbrrt  and  lource*  of  lott  grown. — Agrost.  No.  1188,  "Japanese  No.  16,''  B.  I. 
Agric.  Expt.  Station;  S.  P.  I.  No.  17255,  grown  from  Agroet.  No.  118S-1. 

EBONT. 

The  very  small-seeded  variety  known  as  Et>ony  is  not  to  be  had  on  the  market,  and 
it  has  apparently  been  obtained  abroad  but  once.  The  original  importation  was  from 
Ping-yang,  Korea.  In  siie  of  seed  and  pod  it  is,  with  the  exception  of  Kingston,  the 
smallest  of  all  the  black  soy  beans  and  one  of  the  few  very  small-seeded  varieties  of  any 

The  Elxiny  vexiety  is  characterized  by  rather  slender  sterns,  one-eighth  to  one- 
fourth  inch  in  diameter  at  the  base  and  18  to  36  inches  tall,  erect,  and  usually  well 
branched.  The  branches  are  long  and  slender,  spreading  at  an  angle  of  about  45°, 
thus  giving  the  plant  a  very  bushy  habit.  The  leaves  are  small  to  medium  in  size, 
averaging  IJ  to  21  inches  long,  and  are  medium  green  in  color.  A  good  crop  of  pods 
is  borne  on  stem  and  branches  alike.  The  pods  are  very  small,  three-fourths  to  1  inch 
in  length  by  one-fourth  inch  in  width,  each  containing  2  or  rarely  3  seeds.  The  seeds 
are  small,  jet  black,  shining,  with  scarcely  any  trace  of  bloom,  round  to  broadly  ellip- 
tical in  outline,  mostly  the  latter,  5 1«  6}  or  7  mm.  long,  4}  to  6)  or  6  mm.  wide,  rather 
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more  variable  than  in  the  other  black  varieties,  quite  distinctly  flattened  in  dorso- 
ventral  view. 

The  growth  the  iiret  season  wae  email  but  plants  of  the  second  and  third  generations 
were  18  to  36  inches  high,  according  to  locality.  This  variety  closely  Ksemblee  the 
Nuttall  in  habit  of  growth,  but  is  much  lat«r  in  maturing  and  has  very  much  smaller 
pods  and  seeds.  It  has,  apparently,  the  bad  habit  of  not  holdiDg  its  leaves  well  until 
the  pods  are  ripe,  and  it  is  not  likely  to  be  regarded  aa  of  value,  unlesa  that  fault  is 
eliminated  by  selection.  As  a  hay  crop,  designed  to  be  cut  before  fully  mature,  it 
would  do  very  well.  The  other  characters,  such  as  slender  stems,  fair  height,  and 
long,  slender  branches,  as  well  as  a  good  crop  of  pods,  all  mark  it  as  of  probable  value 
for  hay.  It  requires  (roni  one  hundred  and  seven  to  one  hundred  and  twenty-seven 
days  to  reach  maturity,  the  average  being  from  one  hundred  and  fifteen  to  one  hundred 
and  twenty-two  days. 

The  name  has  reference  to  the  color  of  the  seeds. 

Number»and»ov.rcaofloUiiTown.—A.gnxt.Jio.U93,  S.  P.  I.  No.  6386;  Agrost.  No. 
1641,  S.  P.  I.  No.  8492;  Agroel.  No.  1980,  Agrost.  Noa.  1183  and  1541,  united;  S.  P.  I. 
No.  6386.  "Black,"  Koreai  S.  P.  I.  No.  8492,  grown  fromS.  P.  I.  No.  6386:  S.P.I. 
No.  9414,  grown  from  S.P.I.  No.  8492;  S.P.I.  No.  1T254,  grown  from  AgtoM.  No.  1980. 

PLAT   KINO. 

The  Flat  King  is  a  tall  and  quite  stout  variety,  with  stems  one-half  inch  in  diameter 
at  the  base,  often  branching  quite  freely,  20  to  30  inches  high  in  drier  regions,  30  to  40 
inches  in  more  favorable  localities.    The  branches  are  5  to  7  in  number,  the  lower  one« 

10  to  14  inches  long,  the  upper  4  to  8  inches,  ascending  or  sprea<iing,  nearly  meeting 
across  the  spaces  between  rows  3  feet  and  more  apart.  The  leaves  are  large,  abundant, 
and  medium  to  dark  in  color.  This  variety  bears  usually  a  heavy  crop  of  pods,  but 
these  are  commonly  quite  cloflf  to  thegroand,  making  harvesting  rather  difficult,  espe- 
cially where  the  plants  are  low.  The  pods  are  largo,  2  to2J  inches  long,  one-halt  inch 
wide,  usually  loosely  2  seeded.  The  seeds  are  larger  and  flatter  than  thoee  of  any 
variety,  jet  black,  shining,  with  little  or  no  bloom,  flat,  broadly  elliptical  in  outline. 
7  to  9  mm.  wide,  8  to  12  mm.  long,  a  common  size  for  well -developed  beans  being  8  by 

11  mm,,  only  34  to  4  mm.  thick,  occasionally  somewhat  pointed  at  the  ends. 

The  Flat  King  is  a  very  strong^^rowing  variety,  resembling  the  Nuttall  more  closely 
than  any  other  black-seeded  form,  though  the  Flat  King  is  the  taller,  its  average  height 
being  from  25  to  35  inches.  It  is  not  a  commercial  variety  yet,  but  its  heavy  crop  of 
pods,  its  large  size,  and  branching  habit  make  it  a  valuable  variety  for  trial  as  a  silage 
crop  or  for  a  cover  crop  or  hog  pasture,  especially  in  the  Southern  States.  It  is  later 
than  any  of  the  large  and  promising  varieties,  except  the  Tokyo,  and  ia  more  compar- 
able with  the  Mammoth  in  time  of  maturity,  requiring  from  one  hundred  and  seventeen 
to  one  hundred  and  forty  days  or  even  more  in  unfavorable  spasons.  Yields  of  seed  of 
from  6  to  9  huahela  to  the  acre  have  been  recorded. 

The  name  is  given  on  account  of  the  much  flattened  seeds  and  the  large  size  of  seeds 
and  plants. 

Numbert tmdiouTctt of  loti grown.— Ae10Bt.ii0.i2a3,  S.  P.  I.  6312;  S.  P.  I.  No.  6312. 
"Flat  Black,"  Japan;  S.  P.  I.  No.  8497,  grown  from  S.  P.  I.  No.  6312;  S.  P.  I,  No.  9410, 
grown  from  S.  P.  I.  No.  8497;  S.  P.  1.  No.  17252,  grown  from  Agrost.  Ho.  1293-2. 

BICELAND. 

This  is  one  of  two  very  peculiar  varieties  imported  from  China.  These  two,  th« 
Hankow  being  the  second  one,  are  very  similar  in  habit,  differing  only  in  the  color  of 
the  seeds.  They  are,  however,  quite  different  from  all  other  varieties  studied.  In 
appearance  they  scarcely  suggest  the  familiar  type  of  soy  beans.  Where  sufficient 
moisture  may  be  had  thef  attain  the  greatest  height  of  any  varieties  yet  grown. 

"  ".t)()Qlc 


DESCEIPTIOIfS    OF   THE    VARIETIES.  17 

The  main  stem  ia  stout  at  the  base,  one-fourth  to  one-half  inch  in  diameter  there, 
but  eoon  becomes  reduced  in  eise  and  llexuouB  or  somewhat  twining  in  habit.  It  is 
then  no  longer  distinguishable  from  the  larger  branches.  The  entire  plant  reaches  a 
height  of  from  3  to  5  feet.  The  long  slender  branches  spring  abundantly  from  the 
whole  length  of  the  stem.  They  frequently  equal  or  even  exceed  the  main  stem 
in  length,  and  are  themselves  repeatedly  branched.  The  long  lower  branches  are 
inclined  to  become  prostrate  unless  the  rows  are  close  enough  together  to  give  some 
support  one  to  another.  The  tipe  ol  the  branches  become  actually  twining  and  often 
tangle  themselves  together.  The  leaves  are  very  small,  only  1  to  2  inches  in  length, 
narrow,  medium  green  to  light  green  in  color.  The  pods  also  are  very  small,  scarcely 
1  inch  long  by  about  one-fnurth  inch  wide.  They  are  scattered  quite  uniformly  over 
the  long  stem  and  branches.  The  seeds  are  medium  small  and  elongated  in  propor- 
tion to  thi'ir  width,  jet  black,  shining,  the  original  seed  oo  heavily  coated  with  pow- 
dery bloom  as  to  obscure  the  ground  color  entirely,  Ibe  generations  grown  in  tliis  coun- 
try much  less  thickly  covered,  narrowly  elliptical,  4  to  5  mm.  wide,  SJ  t<i  7  mm.  long, 
a  common  size  being  4}  by  6}  mm.,  very  much  flattened,  only  2^  to  3  mm.  thick. 

The  Riceland  has  not  yet  been  placed  on  the  market.  It  is  known  only  from  the 
original  importation  from  beyond  Chiu  Niu,  near  Hankow,  province  nf  Hupeh,  in 
the  great  valley  of  the  Yangtee,  China,  where  it  is  sown  in  July  or  August,  between  the 
TOWS  of  rice.  It  ripens  late  in  the  fall  after  the  rice  is  harvested.  It  is  thus  accus- 
tomed to  very  wet  soils.  In  the  trials  made  in  this  ciiuntry  it  has  required  from  one 
hundred  and  fifty  to  one  hundred  and  eighty  days  to  reach  maturity.  It  is  probable, 
however,  that  if  treated  here  as  in  China,  viz,  planted  late  in  wet  ground,  it  would 
still  come  to  maturity  before  frost,  at  least  in  the  South,  and  in  a  considerably  diorter 
period  than  if  sown  earlier.  _  Its  numerous  slender  branches,  fine  foliage,  and  tall 
growth  are  indicative  of  great  value  as  a  hay  plant.  It  does  not  do  well  at  all  in  dry 
r^ions  and  should  Be  tested  only  on  moist  or  wet  soils.  It  is  worthy  of  very  careful 
trials  under  these  conditions. 

8,  P.  I.  No.  16790  from  Hangchow,  China,  is  probably  another  lot  of  this  striking 
variety.  This  lot  has  not  been  grown  by  the  writer,  but  it  is  characterized  by  the 
same  narrowly  elliptical,  flattened  seeds.  They  average  slightly  larger  than  th<tt>e  just 
described,  some  reaching  5  by  8  mm.  Hangchow  is  also  in  the  ricc^rowing  section  of 
China. 

The  name,  Riceland,  is  suggested  by  the  use  of  this  variety  by  the  Chinese  in  their 
rice  fields. 

Numberi  and  tourttt  <^  U>U  proti-n.— Agrost.  No.  964.  R.  P.  I.  No.  eSeO;  S.  P.  I.  No. 
6560,  from  beyond  Chiu  Niu,  near  Hankow,  ("hina. 

Brown-Seeded  Group, 

OGEMAW. 

The  Ogemaw  soy  bean  has  recently  been  brought  to  public  notice  and  put  on  the 
market  by  Mr.  E.  E.  Evans,"  of  West  Branch,  Mich.,  asan  extra  early  form  fornonhcm 
latitudes.  The  writer  has  had  it  under  lest  for  only  one  season,  that  of  1905.  In  all 
trials  made,  mostly  in  the  middle  South  and  Southwest,  it  has  shown  itself  to  be  a 
dwarf  and  stocky  early  variety.  Since  the  well-known  effect  of  sowing  northern- 
grown  seed  in  the  South  is  to  check  its  vegetative  vigor  for  at  least  one  season,  it  may 
be  assumed  that  the  Ogemaw  is  likely  to  have  a  greater  average  height  than  it  reached 

■  Hr.  Evans  ipella  th«  natna  "Ogema,"  wblcb  IB  Ukely  to  prove  con liulns  In  proDUnciatlan  to  those 
imfAmlliar  vitb  Iboname.  Prof.  C.  D,  Bmltb.  director  ol  Ibe  Michigan  Experlmcnl  Btallon.  9Ut«g  that 
the  name  vas  derived  from  the  county  ■'dgrmaa,"  and  the  writer  prelen  the  longer  ■pellinf  M  bdng 
morellkeljtobecan 
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last  year,  which  was  only  10  to  20  inchoa.  In  Upper  Michigai)  it  has  been  repotted  to 
have  an  average  height  of  3S  inches,  which  Is  well  toward  the  other  extreme.  It  ie 
likely  that  further  trials  will  prove  the  Ogemaw  identical  with  the  next  variety,  Bda, 
except  perhaps  in  time  of  ripening. 

The  Ogemaw  soy  bean  has  stems  of  medium  size,  one-fourth  to  three-eighths  inch 
in  diameter  at  the  base,  freely  branching,  with  short  and  usually  appreased  branches 
2  to  4  inches  long,  thickly  set  with  brown  pods,  1}  to  2  inches  long,  three-eighths  to 
one-half  inch  wide,  2  to  3  seeded,  usually  becoming  brown  before  the  seeds  are  ripe, 
and  with  an  unfortunate  tendency  to  shatter  easily,  even  before  fully  mature.  The 
seeds  are  large  and  plump,  round  or  very  broadly  elliptical  in  outline,  8  to  fl  mm.  limg, 
7  to  9  mm.  wide,  somewhat  flattened  in  cross  Bcctioti.  In  color  tliey  are  a  deep  brown 
whenmature.  Beforematurity they arelight brown.  Asampleislikelytocontainseeds 
in  various  stages  of  ripeness,  and  hence  to  present  all  Hhades  of  brown  in  color,  somp- 
timea  on  a  single  seed.  Stored  seed  becomes  darker  with  age.  Mature  seeds  are  com- 
monly quite  shiny.  The  Ogemaw  is  one  of  our  very  earliest  varieties,  ripening  in  from 
eighty-two  to  one  hundred  days,  with  the  average  somewhere  about  eighty-eight  to 
ninety  days.  It  has  not  shown  itself  a  specially  heavy  yielder  of  seed,  due  partly  to 
the  early  dehiscence  of  the  pods  and  shattering  of  the  seeds. 

Niimbert  and  tources  of  lot*  groti'n. — Agrost.  No.  1992,  "Ogemaw,"  E.  E.  Evans, 
Mich.;  Agrost  No.  2031,  "Crossbred  No.  6,"  Ark.  Agric.  Expt.  Station;  S.  P.  I.  No. 
13502,  Agrost.  No.  1992;  S.  P.  I.  No.  17268,  grown  from  Agrost.  No.  1992;  S.  P.  I. 
Mo.  17269,  grown  from  Agrost.  No.  2031. 


The  Eda  variety  is  very  similar  to  the  (^maw  and  i§  likely  to  prove  identical  with 
it  when  the  Ogemaw  has  become  more  fully  acclimated  and  has  regained  its  normal 
size.  The  Eda  differs  from  the  C^maw  variety  chiefly  in  Its  greater  height,  longer 
branches,  and  in  being  a  week  or  so  later  in  maturing.  In  short,  it  is  a  la^er  and  more 
vigorous  plant,  which  the  Ogemaw  is  likely  to  equal  in  another  trial  with  home-grown 

TheEda  is  a  medium-sized,  well-branched  plant,  from  16  to  30  Inches  high,  branches 
6  to  12,  more  numerous  than  in  any  other  small  variety,  the  lower  ones  6  to  10  inches 
long,  erect  appressed,  and  therefore  not  giving  the  plant  a  hushy  appearance.  Stems 
and  bran chea  podded  well,  but  not  too  close  to  the  ground;  pods  H  to  1]  inches  long, 
three-eighths  to  one-half  inch  wide.  Falriy  early,  maturing  in  from  one  hundred  to 
one  hundred  and  ten  days.  The  seeds  are  almost  identical  with  those  of  Ogemaw, 
round  or  broadly  elliptical,  7  to  9  or  10  mm.  long  by  7  to  9  mm.  broad,  deep  brown, 
shiny,  but  usually  covered  with  more  or  less  powdery  bloom,  which  gives  them  a 
dull  appearance. 

The  plat  of  this  variety  grown  at  the  Tennessee  Experiment  Station  in  1905  had 
foliage  of  a  most  striking  find  peculiar  coppery-groen  color  not  observed  in  any  other 
plat. 

The  name,  Eda,  is  a  part  of  the  longer  name  under  which  this  variety  was  received. 

Numben  and  aotireet  of  lots  grown. — Agrost.  No.  1185,  "Brown  Eda  Mame,"  B.  I. 
Agric.  Bipt.  Station;  8.  P.  I.  No.  17267,  grown  from  Agrost.  No.  1186-1. 


The  seed  of  this  variety  was  mixed  with  the  ori^nal  and  only  importalion  of  the 
Brownie  variety,  descriijed  later.  In  all  the  brown  varieties,  except  the  Brownie, 
the  seeds  are  deep  brown  when  ripe,  hut  li^t  brown  when  nearing  maturity.  For 
this  reason  the  light  brown  seeds  of  the  Brownie  and  the  deep  brown  seeds  of  the 
Baird  varieties  were  thought  to  represent  the  immature  and  mature  seeds.  Wispectively, 
of  a  single  variety,  which  was  called  Brownie. 


ilized  by  Google 


DE8CBIPTI0N8   OF   THE    VARIETIES.  19 

The  Baird  variety  is  readily  distinguished  from  the  Brownie  by  its  slightly  larger 
aod  more  flatt«ned  deep  brown  seeds.  The  pods  also  are  distinctly  larger  and  more 
flattened,  tiiree-eighthH  to  one-half  inch  or  more  in  width,  1}  to  Ij  iaches  in  length, 
apparently  remaining  nearly  yellow  at  maturity. 

The  characters  of  the  plant  have  not  been  recorded,  but  it  is  probably  coareer  and 
lees  branched,  though  earlier,  than  that  of  the  Brownie  variety.  Prom  the  Ogemaw 
and  Eda  varieties  it  is  separated  by  its  smaller  pods  and  much  smaller  seeds.  It 
is  probably  much  like  them  in  habit,  but  longer  branched  and  later. 

As  this  variety  was  sepaiated  from  the  Brownie  after  the  plates  were  prepared,  its 
name  does  not  appear  on  Plate  III.  It  ia,  however,  represented  by  the  two  left-hand 
seeds  in  No.  9  on  Plate  I  and  by  the  four  left-hand  seeds  and  the  lower  pod  attributed  to 
the  Brownie  variety  on  Plate  III,  ae  noted  in  the  description  of  the  plates. 

The  variety  is  named  for  Rev.  W,  M.  Baird,  a  misBionary,  who  secured  the  seed  in 

BROWNIE. 

This  is  a  well -branched,  bushy  variety,  with  very  small  pods  and  seeds.  It  is  not 
known  commercially,  but  only  through  the  original  importation  from  Kiirea. 

The  stems  are  medium  in  sixc,  one- fourth  tu  three- eighths  inch  in  diameter  at  base, 
bearing  3  Ui  6  branches,  tho  lowermost  15  to  20  inches  lung,  the  upper  gradually 
shorter,  all  ascending  or  i^preadiug,  giving  to  the  plant  a  buahy,  wide-spreading  habit. 
Leavee  of  medium  size  and  medium  to  light  green  in  color.t  Pods  home  quite  abun- 
dantly, 3  to  6  to  the  cluster,  very  small,  nearly  cylindricul,  three-fourths  inch  to  IJ 
inches  long,  Ihree-sixleenlhs  to  five-sixteenths  inch  wide.  2  or  occasionally  3  seeded, 
remaining  greenish  yellow  until  nearly  ripe,  then  becoming  somewhat  reddish.  The 
seeds  are  all  round  or  spheri<-al,  4  lu  Gl  mm.  in  diameter,  the  normal  color  a  light 
brown,  resembling  the  seeds  of  sumelorins  of  tho  gram  (Phateolut  mungo). 

From  one  hundred  and  eight  tu  one  Jtundred  and  twenly-hve  or  more  days  are 
n-iiuired  to  bring  this  variety  to  maturity,  the  average  being  about  one  hundred  and 
fifteen  to  one  hundred  and  twenty  days.  The  longer  periods  seem  to  be  accompanied 
by  a  considerably  taller  growth,  and  it  seems  likely  that  with  careful  selection  this 
variety  can  be  developed  into  a  very  valuable  hay  plant.  The  few  yields  of  seed 
recorded  are  all  small,  usually  less  than  5  bushels  to  the  acre. 

The  name  is  derived  from  the  color  and  small  size  of  the  seeds. 

Nutnieri  and  imircet  oj  lot*  flroum.— Agroet.  No.  1542,  S.  P.  I.  No.  S414;  S.  P.  I. 
No.  6*14,  from  Ping-yang,  Korea;  S.  P.  I.  No.  9417,  grown  from  S.  P.  I.  No.  6414; 
S.  P.  I.  No.  17256.  grown  from  Agrosl.  No.  1542-i: 

Mottled-Sbeobd  Group. 


The  description  and  notes  already  given  for  the  HiciUand  apply  equally  well  lo  tho 
Hankow  variety,  except  for  the  color  of  the  setsls.  Both  were  obtained  in  ('hina  at 
the  tame  time  and  place  and  were  noted  as  being  grown  in  the  same  way  for  the  same 
purpose.  In  all  the  tests  made  they  have  behaved  exactly  alike.  The  seeds  arc  of 
medium  size,  rather  narrowly  elliptical,  4  to  5^  mm.  wide  by  6  to  S  mm.  long.  5  to  61 
mm.  being  a  common  size.  The  ground  color  ia  light  to  medium  brown  and  the  mot- 
tling is  black.  The  black  is  present  usually  as  a  more  or  leas  sharply  defined  patch 
or  saddle  of  varying  size  and  eiliplicul  shape  on  cither  side  of  the  "eye, "  or  hilum. 
In  addition,  there  arc  usually  one  or  two  narrow  or  broader  eccentric  lines  or  stripes  of 
black  outside  the  patch  and  parallel  to  its  edge,  thus  forming  a  broken  ellipse  near  the 
margin  of  the  flattened  seed.  -  The  two  sides  of  a  b^an  are  frequently  unlike  in  their 
markings. 
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S.  P.  I.  Mo.  0344,  from  China,  has  v«ry  similar  seeds,  ralher  plumper,  and  much  dis- 
colored, but  wilh  more  dark  color  than  in  the  variety  juat  deacribed.  The  black  is 
UBually  massed  as  a  saddle  around  the  eye  and  extending  outward  over  about  halt  or 
more  of  the  surface.  This  aerial  number  has  not  been  tested  by  the  writer,  and  its 
characteriatice  are  not  known. 

The  name  is  derived  from  the  city  of  Hankow. 

Number*  and  sowccs  of  tola  proitn.— Agrost.  No.  972,  S.  P.  I.  6559,  from  (Tiiu  Niu 
(near  Hankow),  China. 

MEYER. 

S.  P.  I.  No.  17862  is  a  recent  importation  from  China,  secured  by  Mr.  F.  N.  Meyer. 
From  the  seed  alone  it  is  certain  that  this  is  a  distinct  variety  of  the  mottled  group. 
The  seeds  are  plump  and  shiny,  broadly  elliptical,  SJ  to  8  mm.  broad,  7  to  10  mm.  long, 
the  ground  color  deep  brown,  with  patches  or  blotches  of  black  on  either  side  near  the 
hilum  and  eccentric  curved  lince  or  stripes  oE  the  eame  color  near  the  dorsal  edge. 
The  amount  of  this  black  color  is  quite  variable,  some  seeds  being  quite  covered  with 
it  and  some  showing  only  ftunt  lines  of  it. 

Green-Seeded  Group. 

SAMAROW. 

Samarow  is  a  dwarf  early  variety  of  unknown  origin.  It  has  been  sold  for  several 
yeareby  J.  M.  Thorbum  &  Co.,  Ni-w  York,  under  the  name  Green  Samarow.  It  may 
readily  l>ediBtingviiehedfromall  other  varieties  by  the  elongated,  flattened,  light^reen 
seeds,  quite  different  in  shape  from  iiuiev  ot  any  varieties  which  are  similar  in  color. 

The  stems  of  the  Samarow  variety  are  slender,  one-eighth  to  one-fourth  inch  in  thick- 
ness at  the  base,  10  to  24  inches  tall,  well  branched  with  short  branches,  the  lower  ones 
only  4  to  5  inches  long,  ascending  or  spreading;  leaves  hroad  hut  not  large,  generally 
very  dark  green.  The  stem  and  branches  arc  thickly  set  with  medium-sized  pods,  1| 
loli  inches  long  by  one-fourth  to  one-third  inch  wide,  2  to  4  Becded;  of  ten  one-half  of 
the  pods  on  a  plant  will  contain  3  seeds  each,  which  is  a  higher  proportion  tlian  has  been 
observi-d  in  any  other  variety,  while  pods  containing  4  seeds  each  are  not  uncommon. 
The  si*ds  are  elliptical,  distinctly  elongated,  or  some  idmoat  renifonu  (kidney-shaped), 
5  to  6}  mm.  wide  by  7  to  9  mm.  long,  dull  to  faintly  shining,  very  pale  green  or  pea 
green  in  color.  The  \'ariety  may  he  easily  recognised  by  the  elongated,  pale  green 
seeds,  the  only  other  elongated  seedB  being  black  or  mottled. 

The  Samarow  soy  bean  requires  from  ninety  to  one  hundred  and  five  days  to  come 
to  full  maturity,  the  aversge  being  alxiut  ninety-five  days.  It  is  a  fair  to  good  yielder 
of  seed  and  it  is  for  this  purpose  that  it  is  likely  to  be  grown.  The  yields  reported  run 
from  5  to  nearly  15  bushels  per  acre.  The  small  size  [>f  the  plantf  makes  it  unprofit- 
able U>  grow  for  forage  production,  but  the  abundant  crop  of  ))ods,  containing  3  seeds 
commonly  and  4  occasionally,  suggests  the  possibility  of  breeding  for  high  seed  yields. 

Numbers nndsourctt  of  lolagrouti. — Agrost.  No.  1302,  "Green  Samarow,"  J.  M.  Thor- 
bum &  Co.;  Agrost.  No.  1470,  "Green  Samarow,"  J,  H.  Thorburn  &  Co.;  Agrost.  No. 
1972,  "Green  Samarow,"  union  of  Agrost.  Nos.  l;W2  and  1470;  S.  P.  I.  No.  172IKI, 
grown  from  Agrost.  No.  1972. 

OUELPII. 

The  Guclph  is  one  of  the  oldest  and  best  known  of  the  varieties  in  cultivation.  For 
many  years  it  has  been  sold  by  numerous  seed  houses  as  Early  Green,  Medium  Green, 
and  Medium  Early  Green.  It  is  a  rather  curious  fact  that  during  the  eight  yeais  in 
which  the  United  States  Department  of  Agriculture  has  been  actively  engaged  in  the 
introduction  of  oriental  l^:ume8  it  has  but  once  secured  this  variety.    This  is  prob- 
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ably  due  t'l  the  fact  stated  by  writers  on  Japanese  agriculture  that  the  green-seeded 
and  the  brown-eeeded  forms  are  but  sparingly  cultivated  in  the  Orient,  the  blacks  and 
yellows  being  much  preferred. 

The  Guelph  Boy  bean  baa  become  quite  a  favorite  in  the  Northern  States  of  this 
country,  where  it  ia  highly  esteemed  for  both  seed  and  forage  production.  In  Kan- 
sas, Indiana,  Michigan,  and  in  Ontario  it  has  given  splendid  results  in  comparative 
teeta  exteuding  through  several  years. 

The  Guelph  variety  grows  frum  24  to  3S  inches  high,  sterna  medium  Btaut,one-fourtli 
to  three-eighths  inch  in  dfameter,  well  bmnched  with  ascending  or  spreading 
branches,  fl  inches  Ion);  at  the  bottom,  often  completely  filling  the  space  between  rows 
3  to  3i  feet  apart.  The  leaves  are  very  dark  green,  large  and  full  in  the  center,  with 
the  margin  often  much  wrinkled  or  crinkly,  due  to  vigorous  but  uneven  growth  of  the 
different  parta  of  the  leaf.  The  poda  are  medium  in  size,  1  to  IJ  inches  long  by  three- 
eighths  inch  wide,  2  to  3  seeded,  borne  thickly  on  the  m&in  stem  and  branches  and 
usually  far  enough  above  the  ground  to  peimit  easy  harvesting.  The  seeds  are  nearly 
round  in  outline,  6  to  8  mm.  in  diameter,  distinctly  flattened,  4  to  5  mm.  thick  in 
doiBO-ventral  view.    In  color  they  are  bright  green  and  quite  shiny. 

The  Guelph  variety  is  medium  in  time  of  ripening,  varying  from  one  hundred  and 
five  to  one  hundred  and  twenty  days,  one  hundred  and  eight  to  one  hundred  and  four- 
teen days  being  the  average  time.  Six  lots  of  this  variety  tested  at  the  Kansas  Exper- 
iment Station  in  1903  all  ripened  in  one  hundretl  and  seven  days,  yielding  from  Sj 
to  iO^  buahels  of  aeed  to  the  acre  and  averaging  6}  bushela.  Eight  lots  tested  at  Wash- 
ington the  same  year  matured  in  one  hundred  and  five  to  one  hundred  and  flfteen 
days,  yielding  from  5{  to  14i'(r  bushels  to  the  acre,  the  avers^e  being  S{  bushels.  Yields 
of  from  16  tu  IS  bushels  were  secured  in  Indiana.  At  the  Ontario  Experiment  Farm 
the  average  annual  yield  of  green  fodder  for  a  period  of  four  years  was  11  Ions  to  the 
acre.  Virginia  and  Delaware  report  yields  of  7  to  10  tons  of  green  forage  tj>  tlie  acre. 
This  variety  shatters  rather  badly  if  allowed  to  become  fully  ripe,  which  b  an  objec- 
tion to  its  use  as  a  need  crop.  Its  targe  size  and  freely  branching  habit  make  it  a  most 
excellent  variety  tor  pasture,  hay,  silage,  and  cover  crop,  and  for  these  purposes  it 
should  be  widely  grown. 

Ac  the  Ontario  Agricultural  College  an<l  Experiment  Farm,  located  at  Guelph, 
Ontario,  a  great  deal  of  work  haa  been  done  with  aoy  beans,  and  with  this  variety 
especially,  and  the  name  is  given  for  that  reason. 

Numberi  and  eourcet  of  toU  grmm. — Agrost.  No.  912,  "Early  Green,"  J.  M.  Thor- 
bum  &  Co.;  Agrost.  Ko.  969,  R.  P.  I.  Ko.  6558;  Agrost.  No.  1306,  "Medium  Early 
Green,"  J.  M.  Thorburn  &  Co.;  Agrost.  No.  1312,  "Medium  Green,"  Henderson  & 
Co.;  Agrost.  No.  1464,  "Early  Green,"  Henderson  &  Co.;  Agrost,  No.  1467,  "Medium 
Early  Green,"  J.  M.  Thorburn  A  Co.;  Agrost.  No.  1469,  "Medium  Early  Green," 
BreckfbSons;  Agrost.  No,  1473,  "Medium  Early  Green,"  Hammond  Seed  Co.;  Agroel. 
No.  1476,  "Medium  Early  Green,"  Currie  Bros,;  Agrost,  No,  1764,  "Early  Green," 
Kans,  Expt.  Station;  Agrost,  No.  1971.  "Medium  Green,"  union  of  Agrost.  Nos,  912, 
969,  1306,  1312,  1464,  1467,  1469,  1473,  and  1476;  S,  P.  I.  No.  6558,  Hankow.  China; 
S.  P,  I.  No,  13503,  Agrost.  No,  912;  S,  P.  I,  No.  17261.  jfrown  from  Agroet.  Nos.  1764 
and  1971. 

Grebn  1811- Yellow-Seeded  Gkoup, 

TOSHO. 

The  Yosho  is  a  rather  small,  early  form,  with  small  stems,  one-fourth  inch  in  thick- 
ness, 12  to  30  inches  high,  with  a  few  rather  short  branches,  2  to  4  inches  long,  rather 
stocky  and  bushy  in  appearance.  Leaves  largo,  medium  green  in  color;  pods  only 
fairly  abundant,  medium  sized,  IJloI}  inches  longby  three-eighths  inch  or  more  wide, 
2  or  occasionally  3  seeded.     The  seeds  are  medium  to  large  in  size,  6i  to  7i  mm.  wide, 
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7  to  8  mm.  long,  nearly  round  or  broadly  elliptical,  eomewhat  fUltcned,  greenish 
yellow  Mid  ehining  when  freth,  becoming  paler  and  duller  with  a^,  the  hilum  marked 
with  pale  brown, 

Yoaho  ia-a  very  early  variety,  maturing  in  eighty-five  to  one  hundred  days,  aver- 
aging ninety-two  to  nincty-aeven  days.  It  gives  only  a  fair  yield  ol  Beeda  and  a  low 
yield  at  vines.     Seed  yields  of  4J  to  6J  hushela  per  acre  are  recorded. 

The  name  is  formed  by  shortening  the  Japanese  word  Yoahioka. 

NumbertandtouTcetofloUffrovm.—AgTaBt.  No.  1297,  S.  P.  I.  No.  6314;  S.  P.  I.  No. 
6314,  "  Yoehioka,"  Japan;,  S.  P.  I.  No.  8489,  grown  from  S.  P.  I.  Ko.0314;  S.  P.  I. 
No.  17262,  grown  Irom  Agrost.  No.  1287-Z. 

HABEBLANDT. 

The  stems  are  medium  size,  one-fourth  to  three-e^liths  inch  in  diameter  at  the  l>ase, 
20  to  40  inches  in  height,  the  average  being_24  to  30  inches,  well  provided  with  numer- 
ous long,  ascending  to  rather  wide-spreading  branches,  the  lower  ones  from  6  to  12 
inches  or  more  in  length;  the  leaves  medium  to  broad,  narrowed  toward  the  tip, 
medium  to  light  green  in  color.  A  plot  grown  in  1905  at  Baton  Rouge,  Lji..  had  foli- 
age of  a  very  light  glaucous  green,  much  resembling  a  plot  of  rape  in  color.  The 
same  appeai&nce  was  also  reported  for  this  variety  by  the  Virginia  Agricultural  Experi- 
ment Station.  The  stem  and  long  branches  are  well  set  with  pods  IJ  to  li  inches 
long  and  three-eighths  to  one-half  inch  wide.  The  seeds  are  medium  or  large,  the 
present  generation  (1905)  nearly  round,  6J  to  8  mm,  wide  by  7  to  8  mm.  long,  clear 
greenish  yellow,  shining,  decidedly  paler  when  two  or  three  years  old,  the  third  gen- 
eration l»clc  from  the  present  larger  and  longer,  7  to  8  mm.  wide  by  7  to  9i  mm.  long, 
all  somewhat  flattened;  hilum  deep  brown. 

The  lime  required  (or  this  I'ariety  to  reach  maturity  varien  from  one  hundred  and 
ten  to  one  hundred  and  thirty  days,  the  average  time  being  somewhere  near  one 
hundred  and  eighteen  to  one  hundred  and  twenty  days.  Two  seed  yields  secured 
were  12^,  and  13^  bushels  to  the  acre,  respiectively.  The  Haberlandt  is  one  of  the 
most  promising  varieties  for  hay,  silage  or  green  manuring,  and  for  a  cover  crop. 
From  the  Tokyo  it  can  be  distinguished  only  by  its  earlier  maturity,  rather  deeper 
greenish  yellow  seed  and  distinctly  brown  hilum. 

This  variety  was  named  in  honor  of  Prof.  A.  Haberlandt,  who  first  brought  the  soy 
bean  to  agricultural  notice  in  Europe.     His  work  was  published  in  1878  at  Vienna. 

Numbers  and  tourca  of  io(*  jtoioti.— Agrost.  No.  1194,  "A\"hile,"  S.  P,  I.  No.  6396; 
Agrost.  No.  1639,  S.  P.  I.  No.  8495;  Agroet,  No.  1540,  S.  P.  I.  No.  8493;  S.  P,  I.  No. 
6396,  "Whito,"  Ping-yang,  Korea;  S,  P.  I.  No,  6397,  Ping-yang,  Korea;  S.  P,  I. 
No.  8493,  grown  from  S.  P.  I.  No.  6396;  S.  P.  I,,  No.  8495,  grown  from  S.  P.  I.  No. 
6397;  S.  P.  I.  No.  9415,  grown  from  S.  P,  I.  No.  8493;  S,  P.  I.  No.  9416,  grown  from 
S.  P.  I.  No.  6397;-  S.  P.  I.  No.  17263,  grown  from  Agrost,  No.  1533-1;  S.  P.  I.  No, 
17271,  grown  from  Agrost.  No,  li94-l. 

TOKYO. 

The  Tokyo  differs  from  the  medium  greeuisli  yellow  (Haberlandt)  variety  mostly 
in  a  somewhat  more  vigorous  growth  and  in  later  ripening.  It  is  a  very  large  and 
vigorous,  long-braocbcd  variety;  stems  one-fourth  to  one-half  inch  in  tfaieknees,  28  to 
42  inches  in  height.  In  this  it  scarcely  excels  the  best  records  for  the  Haberlandt,  but 
in  the  average  height  reached,  about  36  inches,  it  considerably  overtops  that  variety. 
The  branches  are  6  to  10  in  number,  the  lower  ones  10  to  15  inches  long,  ascending  or 
upreading,  the  plant  bushy  enough  to  completely  close  (he  spaces  between  31-foot 
rows,  inclined  to  be  top-heavy  and  to  lodge  somewhat  where  grown  thiiJy.  The 
leaves  are  ht^,  3  to  4  inches  long,  2  to  21  inches  wide,  mcdiun>'  to  very  dark  green  in 
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color.  Th«podi  arc  luge,  l)to2inchM  in  length,  about  one-hAtt  inch  in  width,  2  to  3 
seeded.  Seeds  large,  7  to  9  mm.  wide  by  7  to  10  mm,  long,  round  or  broadly  elliptical, 
somewhat  flattened  or  ocauJonally  Bphericftl,  greenish  yellow,  shiny,  pftler  and  duller 
with  age.  The  seed  of  later  generations  is  noticeably  smaller  than  that  of  the  earlier 
ones,  probably  due  to  too  thick  planting  of  ao  large  a  variety  and  to  forcing  maturity 
in  a  shorter  growing  season. 

The  Tokyo  is  one  of  the  very  best  varietiea  for  all-round  use.  It  will  give  heavy 
hay  and  silage  crops,  is  i^ually  good  for  pasture  and  cover-crop  purposes,  and  where  it 
matures  it  gives  very  good  seed  yields.  Eight  plots  grown  at  Washington  in  two 
different  years  averaged  8^  bushels  of  seed  per  acre,  in  which  the  lowest  yield  was  4 
bushflit  and  the  highest  14}  bushels.  The  Kentucky  Agricultural  Experiment  Station 
repiirtsa  very  much  higher  seed  yield,  with  the  weight  of  green  for  ge  to  the  acre  11. M 
andl4.08tonflfrom  two  plots,  curing  lo5. 44  and  G.16 tons,  respectively.  I*istoolatpfor 
the  beet  results  in  moat  Northern  States,  but  it  may  be  replaced  there  by  the  Haber- 
landt  variety. 

This  variety  was  named  for  the  Japanese  capital,  where  some  of  the  importatiora. 
were  secured. 

Humbert  and  tmirca  <^  loU  jrojon.— Agrost,  No.  468,  grown  from  S.  P.  I.  No.  4914; 
Agmst.  No.  696,  grown  on  Potomac  Flats;  Agrost.  No.  1X71,  "Best  Green,"  S.  P.  I. 
No.  9409;  Agrost.  No.  1198,  "Late  Ita  Name,"  S.  P.  I.  No.  8424,  Japan;  Agrost. 
No.  1200,  "Medium  Ita  Name,"  S.  P.  I.  No.  8423,  Japan;  Agrost.  No.  1298,  "Medium 
Green,"  8.  P.  I.  No.  6335,  Japan;  S.  P.  I.  No.  4914,  "Best  Green,"  Japan;  S.  P.  I. 
No.  5766,  grown-fromNo.  4914;  R.  P.  I..  No.  6335.  "Medium  Green,"  Japan;  S.  P,  I., 
No.  8423,  "Medium  Ita'  Name,"  Japan;  R.  P.  1,  No.  8424,  "Late  Ita  Name,"  Japan; 
S.  P.  I.  No.  9409,  grown  from  S.  P.  •!.  No,  5766;  S.  P.  I.  No.  17264,  grown  from 
Agrost.  No.  1198-1;  S.  P.  1.  No.  17265,  grown  from  Agropt.  No.  1200-1;  S.  P.  I.  No. 
17266,  grown  from  Agmst.  No.  1171-1;  R.  P.  I.  No.  17267,  grown  from  Agrost.  No. 
1298-2. 

Yellow-Seeded  Group. 


Ito  San  is  probably  the  b<^t  known  variety  of  soy  l>ean  on  the  market.  The  original 
source  of  the  variety  Is  not  known,  but  It  was  very  probably  one  of  the  early  importa- 
tions made  by  the  Kansax  and  Massachusetts  agricultural  experiment  stations;  per- 
haps by  others  also.  It  has  been  long  and  widely  sold  under  tbe  names  "Yellow," 
"Early  Yellow,"  "Early  White,"  etc.  It  is  said  that  the  name  "Ito  San"  was  given 
it  by  Mr,  E.  E.  Evans,  of  West  Branch,  Mich.  The  greatest  value  of  the  Ito  San  lies 
in  itsearlinesaand  fairly  large  yield  of  seeds.  It  is  too  small  to  yield  heavily  for  hay, 
silage,  etc.  It  remains,  however,  one  of  the  most  popular  varieties  on  the  northern 
market. 

The  Ito  San  is  a  rather  small,  early  variety,  with  slender  stems  about  onc'fourth  inch 
in  thickness  at  the  Inse,  12  to  28  inches  high,  the  average  being  18  to  24  inches;  the 
branches  are  long  and  numerous,  ascending  or  erect,  nearly  or  quite  equaling  the  main 
stem  in  height;  leaves  small  to  medium,  narrow,  light  green  to  almost  a  bluish  or 
glaucous  green;  puds  scattered  along  the  whole  length  of  the  main  stem  and  the 
branches,  slender,  1}  to  1}  inches  long,  three-eighths  inch  wide,  2  or  often  3  seeded. 
The  seods  are  small,  5  to  6}  ram,  wide,  5)  to  7  mm.  long,  round  or  slightly  elliptical,  a 
pale  lemon-yellow,  scarcely  shiny  when  fresh,  becoming  paler  and  duller  with  ag<', 
hilum  occastonally  brownish,  but  normally  yellow. 

Ito  Ran  commonly  matures  in  from  ninety  to  one  hundred  days,  with  the  average 
between  ninety  and  ninety-five  days.  Occasionally  it  ripens  in  less  than  ninety  days, 
and   in   cold,    wet    ik-asons   it   will   require   more   tlum  one  hundred  days.     It  is 
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rather  too  amall  for  beat  results  as  a  hay  and  biIi^  crop,  eicept  where  quick  returns 
are  desired.  The  Kentucky  Agricultural  Experiment  Station  reports  5^  tons  of  green 
fodder  per  acre,  curing  to  1i  tons.  In  Ontario,  Caaada,  the  average  height  for  four 
years  was  27  inches  and  average  yield  of  green  hay  8}  tons.  In  1903  the  Kansas 
Agricultural  Experiment  Station  secured  yields  of  14^  to  15|^  bushels  of  seed  from 
fuur  different  plats.  All  showed  a  high  percentage  of  nondehiscence  of  the  pods — 88 
to  96  per  cent.  At  the  Maaeachusetts  Agriciiltural  Experiment  Station  the  seed 
yields  have  varied  between  18  and  20  bushels  in  favorable  ynara. 

Numbers  and  xiurcai  of  lots  grovm. — Agrost.  No.  658,  "  Kaiyuski  Daiiu;"  Agrost. 
No.  1183,  "Adzuki,"  R.  I.  Agric.  Expt.  Station;  Agrost.  No.  1186,  "Yellow;"  Agrost. 
No.  1187,  "Early  White,"  R.  I.  Agric.  Expt.  Station;  Agrost.  No.  118B,  "YeUowEda 
Mame,"  R.  I.  Agric.  Expt.  Station;  Agrost.  No,  1192,  "Kiyusuke  Daidzu,"  R.  I. 
Agrip.  Expt.  Station;  Agrost.  No.  1294,  "Rokugatau,"  S.  P.  I.  No.  6326;  .\gTQst.  No. 
1313,  "ItoSan,"  J.  M.  ThorburnAOo.;  Agrost.  No.  1316,  "Early,"  F.  Barteldes  ACo.; 
Agrost.  No.  1468,  "Ilo  San,"  J.  M.  Thorbum  A  Co.;  Agrost.  No.  1475,  "Ito  San," 
Hammond  Seed  Co.;  Agroet.  No.  1478,  "Eady  Yellow,"  Curne  Bros.;  Agrost.  No. 
J765,  "Eariy  Yellow,"  Kansas  Agric.  Expt.  Station;  Agrost,  No.  1973,  union  of  Agrost. 
Nos.  1183,  1186,  1187,  1294;  Agrost.  No.  1974,  union  of  Agroet.  Noe.  1189,  1192,  1316, 
1478,  1540;  Agrost.  No.  1975.  union  of  Agrost.  No«.  1316,  1468.  1475:  S.  P.  1.  No.  6326, 
"Rokugatau,"  Japan;  S.  P.  I.  No.  17268,  grown  from  Agrost.  Noa,  1765,  1973.  1974, 
1975. 

MANHATTAN. 

The  Manhattan  is  a  dwarf  early  variety  with  medium  stems  15  to  24  inches  high, 
averting  about  20  inches,  stocky,  branches  short  and  ascending;  leaves  medium  to 
large,  dark  green  in  color;  pods  numerous,  1(  to  2  inches  long,  three-eighths  to  seven- 
sixteenths  inch  wide,  2  to  commonly  3  seeded;  seeds  medium  in  sij^e,  round,  broadly 
elliptical  in  outline,  7  to  8  mm.  wide,  7  to  9  mm.  long,  considerably  flattened,  rather 
pale  yellow  with  a  slight  greenish  tinge,  becoming  paler  with  age,  hilum  brown. 

The  Manhattan  variety  is  early  to  medium  <»rly,  requiring  from  ninety  to  one  hun- 
dred and  ten  days  to  reach  maturity,  the  average  being  about  one  hundred  to  one  hun- 
dred and  five  days.  It  is  too  small  to  have  much  lorage  value,  and  its  chief  use  will 
be  tor  an  early  seed  crop,  to  which  purpose  it  is  fairly  well  adaptod.  Several  yields  of 
from  14  to  16  bushels  to  the  acre  are  recorded. 

This  variety  was  named  for  the  location  of  the  Kansas  Agricultural  Experiment 
Station,  Manhattan,  Kans.,  where  the  soy  bean  has  been  under  extensive  experimen- 
tation for  many  years. 

Numberi  aiul  soureet  of  loU  grown.— Agrcet.  No.  1295,  S.  P.  I.  No.  6333;  S.  P.  I.  No. 
6333,  "Gosha,"  Japan;  S.  P.  I.  No.  8490,  grown  from  9.  P.  I.  No.  6333;  S.  P.  I.  No. 
9411,  grown  from  S.  P.  I.  No.  6333;  S.  P.  I.  No.  17277.  grown  from  Agrost.  No.  1295-2. 

BUTTERBALL. 

An  early  or  medium  early  variety,  with  short,  stocky,  unhranched  stems,  dark 
foliage,  and  targe  yellow  seeds.  Plants  low,  15  to  25  inches  high,  stems  small  to 
medium,  one-eighth  to  one-fourth  inch  in  size  at  the  base,  with  2  to  5  short,  stubby 
branches  near  the  base;  leaves  large,  usually  dark  green.  Pods  broad,  11  to  2  inches 
long,  one-half  inch  wide,  2  or  rarely  3  seeded.  The  seeds  are  lai^,  7  to  8}  mm.  wide, 
7  to  9  mm.  long,  spherical,  pale  lemon-yellow,  somewhat  shiny,  becoming  much  paler 
and  duller  with  age,  the  hilum  pale  or  slightly  brownish. 

This  variety  is  loo  small  to  have  much  value  except  for  earlineas  and  large  size 
of  the  seed.  The  last  quality  may  entitle  it  to  attentinn  in  breeding  experiments. 
It  matures  in  ninety-five  lo  oni'  hundred  and  ten  days.  Yields  of  8J  and  14J  bushels 
of  seed  to  the  aero  are  recorded. 
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The  name,  Buttcrball,  vaa  ^ven  tothta  variety  oa  account  (it  its  round  yellow  seeds. 

Numberi  and  tourca  o/'  lott  grown, — Agrost.  No.  1197,  "Early  Japan,"  R.  I.  Agric. 
Expt.  Station;  Agrost.  No.  1199,  "Early  Ita  Name,"  3.  P.  I.  No.  8422;  S.  P.  I.  No. 
8422,  "Early  Ita  Name,"  Japan;  S.  P.  1.  No.  17273,  grown  from  Agrost.  No.  U97-li 
S.P.I.  No.  17274,  grown  from  AgrOBt.  No.  1199-1. 

AMHERST. 

A  rather  low  and  stocky,  well-branched  variety,  with  large  leaves  and  bp>ad  pods. 
Stems  medium  to  stout,  one-fourth  U>  seven-sixtt^nthe  inch  in  thickneae,  12  In  24  or 
30  inches  high;  branches  not  numerous,  ascending  or  appreseed,  the  lower  nearly  as 
long  as  the  stem  and  arising  from  very  near  its  base;  h'aves  very  broad  and  large, 
medium  green  in  color;  pods  very  large,  H  to  2\  inches  long,  one-balf  inch  broad,  2 
or  3  seeded,  borne  on  stem  and  branchesalmost  to  the  ground.  The  Beede  are  large, 
spherical,  7  to  9  mm.  in  diameter,  often  scarcely  flattened  in  dorsal  view,  deep  yellow 
with  a  slight  greenish  tinge,  becoming  paler  and  duller  with  age;  hilum  yellow  or 
brownish. 

The  time  required  for  the  Amherst  variety  to  reach  maturity  varies  from  one  hundred 
and  five  to  one  hundred  and  thirty  days,  the  average  being  about  one  hundred  and 
fifteen  to  one  hundred  and  twenty  days.  It  ripens  a  few  days  later  than  the  Guelph 
variety,  which  it  somewhat  resembles  except  in  being  considerably  smaller,  tt  has 
been  grown  successfully  in  the  Northern  States  and  is  reported  as  a  fair  to  good  yielder. 
Tests  at  Washington,  D.  C,  have  given  from  5  to  more  than  20  bushels  to  the  acre; 
the  Kansas  Agricultural  Experiment  Station  reports  10  bushels,  while  the  Kentucky 
stationquotes  yields  of  from  2fi  lo  40  bush  els  tii  the  acre. 

It  will  be  note<l  that  the  greenish  tinge  on  the  seeds  indicates  the  relationship  of  this 
with  the  three  greenish  yellow  varieties.  Inspection  of  the  tables  will  show  that  it 
lies  between  Yosho  and  Haberlandt  in  size  and  maturity,  and  rather  nearer  to  the 
latter  in  both.    In  habit  it  is  also  very  near  Haberlandt, 

This  variety  was  named  for  the  Massachusetts  Agricultural  Experiment  Station,  at 
Amherst,  Mass.,  where  soy  beans  have  been  cultivated  formany  years  from  specially 
imported  seed. 

Numbers  and  tourea  of  lota  grown.^Agjxiet.  No.  452,  grown  from  S.  P.  I.  No.  4913; 
Agrost.  No.  1170,  S.  P.  I,  No.  9408;  Agrost,  No.  1296,  S.  P.  I.  No,  6336;  S,  P.  I.  No.  4913, 
"Beat  White;''  S,  P.  I.  No.  6765,  grown  from  S.  P,  I.  No.  4913;  8.  P.  I.  No.  6336, 
"Bakaziro,"  Japan;  S.  P.  I.  No.  8494,  grown  from  S.  P,  I.  No.  6336;  S.  P,  I.  No,  9408, 
grown  from  S.  P.  I.  No.  5766;  S.  P.  I.  No.  9413,  grown  from  S.  P.  I.  No.  6336;  S.  P.  I. 
No.  12400,  grown  from  S.  P.  I.  No.  9408;  S.  P.  I.  No.  17275,  grown  from  Agrost.  Nos. 
1170-2  and  1296-2. 

HOLLTBROOK. 

A  fairly  large,  medium  late  variety,  with  long  appresaed  or  ascending  branches. 
Stems  fairly  eUiut,  one-fourth  to  three-eighths  or  one-half  inch  in  diameter  at  the 
base,  20  to  36  inches  tall,  25  to  30  inches  representing  the  average  height;  branches 
nearly  as  long  as  the  main  stem,  appreesed  or  ascending;  leaves  large,  medium  green 
in  color,  poda  quite  thickly  set  on  stem  and  branches,  medium  in  size,  1  to  1]  inches 
long,  three-eighths  inch  wide,  mostly  2  seeded.  Seeds  medium  in  size,  6  tii  7  mm. 
wide,  6  to  8  mm.  long,  some  spherical,  mostly  broadly  elliptical,  somewhat  flattened 
in  dorso-ventral  view,  deep  or  lemon  yellow,  very  shiny,  becoming  paler  and  duller 
with  age;  hilum  usually  pale  brown. 

For  the  most  part  this  variety  has  been  too  late  to  mature  in  the  Northern  States, 
though  it  has  been  called  early  in  Massachusetts  and  Rhode  Island  in  a  favorable 
season.  It  requires  from  one  hundred  and  lc>n  to  one  hundred  and  thirty-five  days 
to  reach  ntaturity,  the  average  being  about  one  hundred  and  twenty  days.     Yields 


.  ,iz...,Coog[e 


26  SOY  BICAIT   VARIETIES. 

of  6,  9,  and  20  bushela  to  the  arre  have  been  secured  at  Washington,  and  atill  better 
yields  at  some  other  poinla.  This  variety  should  make  a  good  hay  acd  ailage  crop 
where  eown  somewhat  thickly.  When  thinly  sown  it  has  a  tendency  to  become  top- 
heavy  and  to  lodge  somewhat. 

The  HoUybrook  variety  was  originated  by  Messrs.  T,  W.  Wood  &  Sons,  of  Richmond, 
Va.,  as  an  early  selection  from  Mammoth  Yellow.  The  nama  "Eollybrook"  was 
given  it  by  them,  and  la  the  name  of  the  seed  fann  on  which  Che  variety  originated. 

Number*  and  sourcet  of  lots  i^oira. ^Agroet.  No.  454,  grown  from  S.  P.  I.  No.  4912; 
Agrost.  No.  976,  S.  P.  I,  No,  6556;  Agront,  No.  1169.  S.  P.  I.  No.  9407;  Agroet.  No.  1196, 
S.  P.  I,  No.  3870;  AFrost-  No.  1299,  from  Havre,  France;  Agrost.  No.  1538,  S.  P.  I. 
No,  6379;  Agrost.  No.  2012,  " HoUybrook,"  Arkansas  Agric.  Exp.  Station;  S.  P.  I. 
No.  3870,  China;  S.  P.  I.  No.  4912,  "Common  aoy,"  Japan;  S.  P.  I.  No.  57C4,  grown 
from  S.  P.  1,  No.  4912;  S.  P.  I.  No.  6379,  grown  from  S.  P.  I,  No.  3870;  S.  P.  I.  No. 
6556,  "The  most  common  soy,"  China;  S.  P.  I.  No.  9407,  grown  from  S.  P.  I.  No. 
4912;  S.  P.  I.  No.  12399,  grown  from  S.  P.  I.  No,  9407;  S,  P,  I.  No.  17269,  grown  from 
Agrost.  No,  976-2;  S.  P.  I,  No.  17270,  grown  from  Agrost,  No.  1169-2;  S.  P.  I.  No. 
17272,  grown  from  Agroat.  No.  1538-1;  S.  P.  I,  No,  17276,  grown  from  Agrost,  No. 
1299-1  and  1299-2;  S.  P.  1.  No.  17278,  grown  from  Agrost.  No,  2032. 

-     MAMMOTH. 

The  Mammoth  is  thp  l)pRt  known  and  most  widely  cultivated  variety  in  the  Southern 
States.  It  has  also  been  sold  to  a  considerable  extent  in  the  North,  mostly  because 
of  the  splendid  growth  it  makes,  hut  it  has  never  given  satisfaction  there  because 
of  its  lateness.  It  has  been  a  commercial  variety  in  this  country  for  a  great  many 
yeaiB,  but  its  origin  is  nut  known.  None  of  the  varieties  yet  imported  by  this  Depart- 
ment has  proved  to  be  exactly  (he  same  form.  The  HoUybrook  is  the  most  closely 
related,  but  differs  in  its  considerably  lower  growth  and  in  being  a  little  earlier  also. 
The  Mammoth  is  the  largest  variety  here  discussed,  though  not  quite  so  tall  as  the 
Riceland  and  Hankow, 

The  main  stems  are  from  one-fourth  to  moro  than  one-half  inch  in  diameter  at  the 
base,  from  24  or  30  tii  fully  48  inch<«  in  height,  itell  blanched  from  quite  near  the 
base,  with  long,  ascending  branches,  the  lower  ones  from  li  to  2  feet  long,  the  leaves 
very  large,  usually  rather  more  pointed  than  in  the  other  large-leaved  varieties, 
medium  to  dark  incolor;  pods  1  to  1)  inches  long,  three-eighths  loaeven-Hinteenlhs 
inch  wide,  2  or  often  3  seeded,  scattered  over  the  stem  and  long  branches;  the  seeds 
arc  medium  in  size,  6  to  6}  mm.  wide,  6  to  7^  or  3  mm.  long,  spherical  or  broadly 
oblong  in  outline,  somewhat  flattened,  bright  lemon-yellow,  shining,  becoming  paler 
and  duller  with  age;  hilum  usually  pale  brown. 

The  time  required  to  reach  maturity  varies  from  one  hundred  and  ten  to  one  hundred 
and  forty  days,  the  average  being  one  hundred  and  twenty  and  one  hundred  and 
thirty  days.  The  yields  of  17  plats  at  Washington  varied  between  41  and  15  bushels 
to  the  acre,  with  an  average  of  9J  huahela. 

The  name.  Mammoth,  is  very  nuitable  for  this  variety,  and  is  coming  into  use  for 
it  in  the  agricultural  press  and  by  some  seedsmen. 

ffumbtrg  and  imirces  of  loll  grown.— Agrost.  No,  1195,  "Yellow,"  S.  P.  I.  Ho.  4285, 
Viiginia;  Agrost,  No.  1300,  "Late,"  F,  Barteldes  &  Co,;  Agrost,  No.  1305,  T.  W. 
Wood  4  Sons;  Agrost.  No,  1307,  "Southern,"  T.  W.  Wood  4  Sona;  Agrost,  No.  1308, 
IowaSeedCo.;Agro6t,  No.  1309,  Johnson  4  Stokes;  Agroat.  No,  1310,  Plant  Seed  Co.; 
Agroat.  No.  1311,  C.  J,  McCullough;  Agroat,  No,  1314,  "Late  Yellow,"  Peter  Hen- 
derson &  Co,;  Agroflt.  No,  1315,  Northnip,  King  4  Co,:  Agrost,  No.  1465,  "Yellow," 
Brecki  Sons;  Agroat.  No.  1466,"  Yellow,"  Texas  Seed  and  Floral  Co.;  Agrost.  No,  1472, 
"Southern,"  J.  M.  Thorhum  &  Co.;  Agrosl.  No.  1477,  Hammond  Seed  Co.;  Agrost. 
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No.  197(5,  iininn  of  seven  of  hIiovp  fwrial  numbere;  Agroat.  No.  1977,  union  of  seven 
otaboveBeriftlnuinberB;  8,  P,  I.  No.  4285,  "Yellow,"  T.W.Wood  &  Sons;  S.  P.  I.  No. 
17280,  grown  from  Agroet.  Nos.  1976  and  1977. 

LIBT  OF  STNOHmCB. 

The  following  is  a  list  of  the  names  under  which  soy  beans 
have  been  received  from  experiment  stations,  seedsmen,  and  growers 
in  the  United  States.  It  includes  all  the  important  names  under 
which  varieties  have  been  sold  or  written  about  in  the  agricultural 
press,  seed  catalogues,  and  experiment  station  bulletins.  After  each 
such  name  is  given  the  name  under  which  the  variety  is  described  in 
this  bulletin. 


Adzuki Ilo  San. 

Black Bufkehot. 

Brown  Eda  Mamp Eda. 

Croiebred  No.  6 ;..  .Ogemaw. 

Early  Blatk Hutkahot. 

Early  Green Guelph. 

Early  Japan Buttcrball. 

Early  White Ito  San. 

Early  Yellow Ito  San. 

Extra  Early  Black Buckshot. 

Green Guelph. 

Green  Samarow Samarow. 

Hollybrook Hollybrook. 

Ito  San Ilo  San. 

JapaneaeNo.  16 Kingeton. 


Kaiyuski  Daizu Ito  San. 

KiyuBuki  Daidzu Ito  San. 

Kysuki Ito  San. 

Large  Black Buckshot. 

Lato  Yellow Mammoth. 

Mammoth  Yellow Mammoth. 

Medium  Black Buckriiot- 

Medium  Early  Black Buckshot. 

Medium  Early  Grev'n Guelph. 

Medium  Green Guelph. 

Osema, Ogemaw. 

Southern Mammoth. 

Yellow Mammoth. 

Yellow  Eda  Mame Ito  San. 


DISTBIBirTIOH  HTUMBJSRa. 


The  following  are  the  serial  numbers  under  which  soy  beans  were 
distributed  by  the  former  Division  of  Agrostology,  with  the  name 
of  the  variety  to  which  each  has  been  referreti : 


452.  Amherat. 
454.  Hollybrook. 
468.  Tokyo. 
658.  Ito  .San. 
696.  Tokyo. 
912.  Guelph. 
964.  Riceland. 
969.  Guelph. 
972.  Hankow. 
976.  Hollybnwk. 

1169.  Hollybrwik. 

1170.  Amherst, 

1171.  Tokyo. 
1183.  Ito  San. 
11S4.  Buckshot 

1185.  Eda. 

1186.  Ito  San. 

1187.  Ito  San. 


1188.  Kingatun. 

1189.  Ilo  San, 

1192.  Ilo  San. 

1193.  Ebony, 

1194.  Habcrlandt. 

1195.  Mammoth. 
119G.  Hollybrook. 

1197.  Butterball. 

1198.  Tokyo. 

1199.  Butlerball. 

1200.  Tokyo. 

1292.  Buckshot. 

1293.  Flat  King. 

1294.  Ito  San. 

1295.  Manhattan. 

1296.  Amherst. 

1297.  Yosho. 

1298.  Tokyo. 


I  1299.  Hollybwik. 

1300.  Mammoth. 

I  1301.  Buckshot. 

1302.  Samarow. 

1303.  Buckshot. 

1304.  Buckshot. 

1305.  Mammoth. 
130G,  Guelph. 

1307.  Mammoth. 

1308.  Mammoth. 

1309.  Mammoth. 

1310.  Mammoth. 

1311.  Mammoth. 

1312.  Guelph. 

1313.  Ilo  San. 

1314.  Mammoth. 
1318.  Mammoth. 
1316.  Ito  San. 


1464.  Guelpb.  1477.  Mammoth.  1973.  ItoSui. 

1466.  Mammoth.  1478.  Ilo  San.  1974.  Ito  San. 

1466.  Mammoth.  1636.  NuttaJI.  1975., Ito  San. 

1467.  Guelph.  1538.  HoHybrook.  1976.  Mammoth. 

1468.  It«  San.  1539.  Haberlandt.  1977.  Mammoth. 

1469.  Guelph.  1540.  Habcrlandt.  1978.  Bucktihot. 

1470.  Samaroff.  1541.  Ebony.  1979.  Buckshot. 
1471-  Buckshot.  1542.  Brownie  and  Baird.      1980.  Ebony. 

1472.  Mammoth.  1764.  Guelph.  1992.  C^emaw. 

1473.  Guelph.  1765.  Ito  San.  2(B1.  Ogemaw. 

1474.  Buckahot.  1971.  Guelph.  2032.  Hollybrook. 

1475.  Ito  San.  1972.  Samarow.  2033.  Buckdiot. 

1476.  Guelph. 

The  following  is  a  list  of  the  serial  numbers  under  which  soy  beans 
have  been  distributed  by  the  Office  of  Seed  and  Plant  Introduction 
and  Distribution,  with  the  name  of  the  variety  to  which  each  is  referred 
in  this  bulletin.  Several  S.  P.  I.  numbers  representing  soy  beans 
not  studied  by  the  writer  are  not  included  in  the  list. 


3870.  Hollybrook. 

6490.  Manhattan. 

17253.  Nuttall. 

4285.  Mammoth. 

8491.  Buckshot. 

17254.  Ebony, 

4912.  HoOybrook. 

3492.  Ebony. 

17255.  Kii^ton. 

4913.  Amherst. 

8493.  Haberlandt. 

17256.  Brownie  and  Baird 

4914.  Tokyo. 

8494.  Amherat. 

17267.  Eda. 

5764.  HoUybrook. 

17258,  Ogemaw. 

5765.  AmbeiBt, 

8496,  Nuttall. 

17259,  Ogemaw. 

5766.  Tokyo. 

8497.  Plat  King. 

17260,  Samarow. 

6312.  Flat  Kiog. 

9344.  (Probably  Hankow.) 

17261.  Guelph. 

6314.  Yoaho. 

9407.  Hollybrook. 

17262.  Yoaho. 

6326,  Ito  San. 

9408,  Amherat, 

17263.  Haberlandt. 

6333,  Manhattan. 

9409,  Tokyo. 

17264.  Tokyo. 

6334.  Buckahot. 

9410.  Flat  King. 

17265.  Tokyo. 

6336.  Tokyo. 

9411.  Manhattan. 

17266.  Tokyo. 

6336.  Amheret. 

9412.  Buckshot. 

17267.  Tokyo. 

6379.  Hollybrook. 

9413,  Amherat, 

17268.  Ito  San. 

6386,  Ebony. 

9414,  Ebony. 

17269.  Hollybrook. 

6396,  Haberlandt. 

9415.  Haberlandt. 

6397.  Haberlandt. 

9416.  Haberlandt. 

17271.  Haberlandt, 

6414,  Brownie  and  Baird. 

9417.  Brownie  and  Baird. 

17272.  Hollybrook. 

6416,  Nuttall. 

9418.  Nutlall. 

17273.  Butterball. 

6556.  Hollybrook. 

11179,  Buckshot. 

17274.  Butterball. 

6558.  Guelph. 

12399,  Hollybrook. 

17275.  Amherst. 

6559.  Hankow. 

12400,  Amherst. 

17276.  Hollybrook. 

6560.  Riceland. 

13502,  Ogemaw, 

17277.  Manhattan. 

8422.  Butterball. 

13503.  Guelph. 

17278.  Hollybrook, 

8423,  Tokyo. 

16790.  (Probably Biceland.) 

17280.  Mammoth. 

8424.  Tokyo. 

17251.  Buckehot, 

17862.  Meyer. 

8489,  Yoeho. 

17262.  Flat  King. 
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DSSCBIPTION  07  FI.A.TB8. 

PiuiTB  I.  FroTiligpitce.  Seeds  of  all  varietiee  of  Boy  beaoB  in  natural  sizeti  and  colors. 
Blftck-Beeded  group:  1. — Buckshot.  2. — Nultall.  3. — Kingston.  4.— Ebony. 
5. — Flat  King.  6. — Riceland;  one  seed  washed,  one  with  bloom.  6a.- — A  latter 
undotermmedBoy  bean  from  Italy.  Brown-seeded  group:  7. — Ogemaw.  8. — Ekia, 
showing  different  ehadee  of  color.  9.^ — Baird  and  Brownie  (the  two  left-hand 
seeds,  Boird;  the  right-hand  seed,  Brownie).  Mottled-seeded  group:  10. — MeytT. 
11, — Hankow;  one  seed  washed,  one  with  bloom,  one  in  dorsal  view.  Green- 
aeeded  group:  12. — Samarow,  13.— Guelph.  H.^Yoeho;  one  lateral  view,  one 
ventral  view  showing  bilum.  16. — Haberlandt;  one  lateral  view,  one  ventral 
view  showing  hilum.  16. — Tokyo;  one  lateral  view,  one  ventral  view  showing 
hilum.  Yellow-seeded  group:  17.— IU>  San.  18.— Manhattan.  19.— Butterball. 
20.— Amherst.     21.— Holly  brook.     22.— Mammoth. 

Platb  II.  Seeds  and  pods  of  the  black-seeded  group.  Seeds  of  different  sizes  in  lat- 
eral and  ventral  (or  hilum)  view,  and  pods  in  lateral  view:  Buckshot,  Nuttall, 
Kingston,  Ebony,  Flat  King,  Riceland,  and  a  larger  undetermined  soy  bean  from 
Italy. 

Plate  III.  Seeds  and  pods  of  the  brown-seeded  and  mottled -seeded  groups.  Seeds 
of  different  sizes  in  lateral  and  ventral  (or  hilum)  view,  and  pods  in  lateral  view: 
Ogemaw,  Eda,  Baird  and  Brownie  (the  four  right-hand  seeds  and  the  upper  pod. 
Brownie;  the  four  left-hand  seeds  and  the  lower  pod,  Baird),  Meyer,  Hankow. 

Plate  IV.  Seeds  and  pods  of  the  green-seeded  and  green ish-yellow-secded  groups. 
Seeds  of  different  sizes  in  lateral  and  ventral  (or  hilum)  view,  and  pods  in  lateral 
view:  Samarow,  Guelph,  Yoeho,  Haberlandt,  Tokyo. 

Plate  V.  Seeds  and  pods  of  the  yellow-seeded  group.  Seeds  of  different  sizes  in  lat- 
eral and  ventral  (or  hilum)  view,  and  pods  in  lateral  view:  Ito  San,  Manhattan, 
Butterball,  Amherst,  Holly  brook,  Mammoth. 
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Seeds  and  pods  of  the  Green-Seeded  and  Greenish-Yellow-Seeded  Croups. 
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No.  49.  The  iMtyrc  .it  the  Cfiitral  Anierinin  Kubbor  Tree.     IIKW.    Pricfi,  25  cents. 

50.  WilJ  lUce:  lis  I'wK  and  PrDps^tion.     VtOA,     IMce,  10  i^tinta. 

51.  Miwx'llaneous   Pa^icni:  I.  The   Wilt   Discaso   of  Tiibat-L'o  and   Its   Control. 

II.  Tho  Wi>rk  ot  the  Community  DumonBtrulion  Fann  at  Terrell,  Tex. 

III.  Fruit  Trees  Frozen  in  1&04.  IV.  The  (^ultivatiun  ot  the  Auirtralian 
Wattle.  -V.  lAval  and  CuBtuniary  Weights  per  Busbfl  of  Seeds.  VI. 
Golden  Had.     1905.     Price,  6  cents. 

52.  Wither-Tip  and  other  DiHcaees  of  CilruB  Tri;f9  and  Fruits  Caused  by  <.'iJlelo- 

trichum  Gl(E<eporioid(«.     1804.     Price,  15  eetita. 

53.  The  Date  Palm.     1904.     Price,  20  centH. 
51.  Per^an  Giilf  Dates.     1!>03.     Price,  10  cenu. 

55.  The  Dry  Rot  of  Polatnes.     1004.    Price,  10  cents. 
5«.  Nonienclatureol  tho  Apple.     1905.    Price,  30  cenls. 

57.  MolhodB  I'aed  for  t'ontrolling  Sand  Dunes.     1904.     Price,  10  centB. 

58.  The  Vitality  and  Oorininalion  of  Reeds.     1904.     Price,  10  ceiitn. 

69.  PaBlure,  Meadow,  and  Forage  Crops  in  Nebraska.    1904.    Price,  10  cents. 
UO.  A  Soft  Bot  of  the  Calla  Lily.     1904.     Price,  10  cents, 
el.  The  Avocado  in  Florida.    1B04.    Price,  6  cents. 
e2.  Notes  on  Egyptian  Agriculture.     1904.    Price,  10  cents. 
eS.  Investigatiiine  of  Busts.     1904.     Price,  JO  cents. 

G4.  A  Method  of  Destniyii^t)^  Preventing  the  GmwUi  ut  Algw  and  Certain  Patho- 
genic Bacteria  in  Water  Supplies.    1904.    Price,  5  cents. 

05.  Reclamation  ot  Cape  Cod  Sand  Duni-s.     1904.     Price,  10  cents. 

HI).  Seeds  and  Plants  ImporU-d.     Inventory  No.  10.     1905.     Price,  20  cents. 

67.  Ranee  Investigations  in  AriKona.    1904.    Price,  16  cents. 

68.  North  American  Species  ot  AgroHlis.     1905.     Price,  10  c'cnts. 

69.  Ameriiao  Varieties  of  Lettuce.     1904.    Price,  15  cents. 

70.  The  Commercial  Status  of  Durum  Wheat.    1904.     Price,  10  cents. 

71.  Roil  Inoculation  tor  Lfgumes.     1905.     Price,  15  cents. 
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U.  S,  Depahtsievt  or  Aqhicdltitrb, 

Bt:REAi'  OF  Plant  In'disthy, 

Office  of  the  Chief, 
WasMnffton,  />.  C,  November  5, 1906, 
Sir:  I  have  the  honor  to  transmit  herewith  a  maniiscript  entitled 
**A  Quick  Method  for  the  Determination  of  Moisture  in  Grain,"  and 
to  recommend  that  it  be  published  as  Bulletin  Xo.  99  of  the  series  of 
this  Bureau. 

By  means  of  the  method  and  apparatus  described  it  is  possible  to 
make  complete  moisture  determinations  of  grain  in  from  20  to  25 
minutes.  This  makes  it  pnicticable  in  commercial  work  to  include 
a  definite  statement  of  the  moisture  content  among  the  factors 
determining  quality. 

This  pajwr  was  prepared  by  Mr.  Edgar  Brown,  botanist  in  chargi> 
of  the  Seed  Ijiboratory,  and  Dr.  J.  W.  T.  Diivel,  assistant  in  the  Seed 
laboratory.  The  illustrations  which  accompany  it  are  necessary  to 
a  full  understanding  of  the  text. 

Respectfully,  B.  T.  Galloway, 

C/iief  of  Bureau. 
Hon.  .James  Wilson, 

.'^c'^-etary  of  Agriculture. 
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A  QUICK  METHOD  FOR  THE  DETERMINA- 
TION OF  MOISTURE  IN  GRAIN.' 


QUALITY  OF  EXPOBT  CORH. 

During  the  past  few  years  the  commercial  grading  of  corn  has  been 
n  matter  of  much  controversy,  both  in  the  United  States  and  in 
Europe.  Complaints  of  the  poor  condition  of  corn  on  arrival  at 
European  ports  have  been  constantly  increasing,  corn  inspected  at 
American  ports  as  No.  2,  or  "  prime  sail,"  having  proved  in  many 
-cases  unfit  for  feeding  purposes  when  dischargetl  at  foreign  i>orts. 
This  uncertainty  as  to  quality  has  already  led  European  buyers  to 
purchase  largely  from  other  corn-growing  countries,  and  unless  tho 
quality  of  corn  exported  from  the  United  States  is  improved  our 
foreign  trade  must  inevitably  snifer.  Last  year  the  total  quantity 
of  c-orn  imported  into  France  (general  trade)  was,  in  round  numbers, 
twelve  and  three-fourths  million  bushels,  of  which  the  United  States 
furnished  only  -JO-O  per  cent,  or  approximately  two  and  two-thirds 
million  bushels,  while  Argentina  alone  supplied  64.4  per  cent,  or 
approximately  eight  and  one-fourth  million  bushels. 

CAUSES  OP  DBTEBIOKATIOW. 

The  principal  cause  of  the  deterioration  of  corn  during  transit  or 
in  storage  is  an  excessive  amount  of  moisture.  Corn  as  it  is  harvested 
in  the  autumn  ordinarily  contains  from  20  per  cent  to  3;)  per  cent  of 
water,  depending  on  the  season  and  the  relative  time  of  harvesting. 
Aluch  of  the  com  as  it  comes  from  the  fields  goes  directly  into  the 
small  elevators  thruout  the  corn-growing  States,  to  be  transfern-d 
later  to  the  large  elevators  or  storage  bins  at  the  grain  centers. 
Owing  to  the  cold  weather  usually  prevalent  at  this  season  of  the  year, 
corn  may  be  stored  or  exported  without  much  danger  of  deterioration, 
even  tho  the  water  content  is  relatively  high,  but  with  a  slight  rise  in 
temperature  it  will  begin  to  sweat,  after  which  fermentation  soon  sets 
in,  resulting  in  moldy  and  damaged  grain. 

".application  hnw  bf«ti  mndp  for  ii  piiteitt  on  the  nppnrntUfl  deRcrlbcHl  in  tliln 
bulletin.  In  order  tlint  it  niny  bo  used  or  nmnufnctured  by  any  person  in  tlie 
rnlted  Stntes  without  the  payment  of  niyalt.v, 
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8  QUICK   METHOD   FOB  DETERMINING   MOISTURE   IN   GRAIN. 

With  the  present  system  of  grain  inspection,  when  hundreds  of  cars 
must  be  inspected  daily,  and  the  water  content  of  the  com  is  deter- 
mined only  by  feeHng  the  corn  with  the  hand  or  by  biting  the  kernels, 
any  degree  of  accuracy  is  next  to  impossible.  Most  of  this  work  is 
done  in  the  cars  on  the  track  and  sometimes  when  the  mercury  has 
gone  below  the  zero  mark. 

THE  PEBCENTAQE  BASIS  FOB  ]C0I8TTTR£  DBTEBJCINATIONS. 

Thei-e  seems  to  be  a  growing  demand  among  grain  men  and  inspec- 
tion departments  for  a  more  definite  and  uniform  system  of  grading, 
which  ifi  faking  the  form  of  an  agitation  for  uniform  rules  for  grades. 
Any  system  of  uniform  grading  to  l)e  eifective  must  be  based  on  a 
percentage  statement  of  the  various  factors  which  go  to  make  up  the 
quality  and  condition  of  any  particular  lot  of  grain  in  order  to 
insure  uniformity  of  application.  With  this  in  view,  a  considerable 
amount  of  preliminary  work  has  been  done  for  several  years  in  the 
Bureiui  of  Plant  Indu-stry,  which  will  later  aid  in  formulating  rules 
to  place  the  grading  of  grain  on  a  basis  which  will  permit  stating 
the  elements  of  condition  and  quality  in  definite  terms. 

Members  of  Iwards  of  trade  and  chambers  of  commerce,  as  well  as 
iriost  grain  inspectoi-M.  have  been  much  in  doubt  as  to  the  practica- 
bility of  incorporating  in  their  rules  n  percentage  statement  of 
moisture  in  grain,  and  with  the  methods  commonly  employed  for 
making  moisture  deterniinations  the  percentage  system  is  not  suitable 
to  the  present  condition  of  the  grain  trade,  save,  perhaps,  in  a  few 
special  cases.  Heretofore  the  minimum  time  required  to  make  a 
moisture  determination  of  a  sample  of  grain  was  irom  six  to  eight 
hours,  and  this  was  accomplished  by  xlrj'ing  a  carefully  weighed 
ground  sample  in  a  glycerin  oven  or  in  a  vacuum  at  a  temperature 
of  105°  or  108°  C.  If  the  drying  be  done  in  an  ordinary  water  oven. 
such  as  is  commonly  used,  the  time  must  be  extended  to  from  sixteen 
lo  twenty  hours.  To  each  of  these  periods  must  l>e  added  the  time 
occupied  in  grinding  and  weighing  the  sample  preparatory  to  drying, 
and  likewise  the  time  i-equired  for  the  samples  to  C(X)1  in  the  desicca- 
tor U'fore  the  final  weighing.  If  whole  kernels  are  used  instead  of 
a  groinid  sample,  the  time  required  by  the  process  at  present  in  use 
must  lie  extended  to  from  sixty  to  ninety-six  houi-s. 

But,  disregarding  the  time  factor,  the  method  outlined  is  not  appli- 
cable to  commercial  com  containing  a  relatively  large  percentage  of 
water.  Practically  nil  of  the  machines  available  for  grinding  .sam- 
ples of  grain  for  analysis  are  of  the  "  burr ''  type,  and  during  the 
grinding  the  temperature  of  the  grain  is  increased  to  soch  an  extent 
that  from  OJt  per  cent  to  1..^  i>er  cent  of  moisture  is  lost  in  the  pro- 
cess of  grinding,  unless  the  corn  has  l)cen  Avell  cured  and  dried,  in 
which  case  a  moisture  determination  is  not  needed. 


DESCRIPTION    OF   METHOD.  » 

It  has  therefore  become  net^asary  to  devise  some  suitable  method 
and  apparatus  for  determining  the  amount  of  water  in  corn  and  other 
grains  before  any  hope  of  placing  the  grading  of  grain  on  a  percent- 
age basis  can  be  entertained  seriously  at  any  of  our  large  grain  cen- 
ters. It  is  hoped  that  the  method  described  in  the  following  pages, 
which  is  applicable  to  the  testing  of  wheat  and  other  grains  as  well 
as  corn,  will  be  sufficiently  rapid  and  easy  to  make  it  of  practical 
value  to  the  grain  trade,  and  possibly  to  other  industries. 


The  fundamental  principle"  on  which  this  method  of  moisture 
determination  is  based  consists  in  heating  whole  grains  in  oil  to  a 
temperature  considerably  above 
that  of  boiling  water  and  thus 
driving  out  the  water,  which  is 
afterwards  condensed  and  meas- 
ui-ed  in  a"  graduated  flask.  With 
this  method  it  is  possible  to  deter- 
mine the  percentage  of  water  in  a 
sample  of  corn  in  from  twenty  to 
twenty-five  minuter. 

One  hundred  cubic  centimeters 
of  a  good  grade  of  hydrocarbon 
oil  are  measured  and  ])oui'ed  into 

a    glass    distillation    flask     (see    fig.         F,o.i,_B,a«ncetor«.«Khil,KBmtnfianiplea. 

10).     One  hundi-ed  giams  of  corn 

are  weighed  on  a  torsion  balance  similar  to  the  one  shown  in  figure  1. 
the  corn  Ijeing  emptied  at  once  into  the  fiask  containing  the  oil.  The 
neck  of  the  fiask  is  closed  with  a  good  rubber  stopper  carrying  a  ther- 
mometer, the  bnlb  of  which  should  extend  well  into  the  uiixtui-e  of  oil 
and  corn.  The  side  of  the  flask  is  then  connected  with  a  condenser  by 
means  of  a  second  rubber  stojiper.  With  a  strong  gas  burner  the  corn 
in  the  oil  bath  is  then  heated  until  the  thermometer  registei-s  IDO"  C 
(374°  F.),  at  which  time  the  flame  is  e.\tinguished.  The  time 
required  for  the  temperature  to  reach  190"  C.  will  l)e  from  ten  to 
fifteen  minutes,  depending  on  the  amount  of  water  in  the  corn  and 
on  the  volume  of  the  flame.     Kight  or  ten  minutes  after  the  flame  has 

"Tills  |>riiK-l|)le  has  nlreiidy  been  <lewi'lbeil  by  Dr.  J.  F.  IloirDi.inii  In  Zelt- 
Bciirlft  fllr  Aiigewuiidte  Clituile.  Berlin.  ]!)()2.  p.  111)3.  nml  in  Hie  (iriilti  Dealers' 
Journal.  Cliloi^.  iliiy,  1!>0G.  |i.  Ti!^!.  However,  tlie  n|iiiiirutUH  ui^eil  by  lloffiiiiuni 
iind  likewlKe  t)ie  (letHilrt  of  tlie  luetbod  (k'Hcribed  by  bim  liiive  iiroved  unsuitable 
wbere  lurite  nuiiibem  of  snui|)lea  are  to  lie  iinnlyKed.  Tonsequently.  in  Aiifiust, 
IWK,  ex|)ertnientH  were  begun  to  simplify  the  Hoffniaiin  method  nnd  to  devise 
iin  oppaniturt  wblcli  would  prove  ]inictlcal  for  laborotories  lumdtlng  a  large 
number  of  samples  of  griiin. 

14087— Xo.  !>9— 07  m— 2 


10        QUICK   METHOD  FOR   DETERMINING   MOISTURE   IN   GRAIN. 

been  removed  the  water  will  have  ceased  dropping  from  the  con- 
denser, iind  the  number  of  cubic  centimeters  of  water  contained  in 
the  graduated  cylinder  beneath  the  condenser  tube  can  be  ascertained. 
This  is  the  water  actually  removed  from  the  corn  and  represents  the 
jjercentage  of  moisture  originally  in  the  sample,  each  cubic  centimeter 
of  water  representing  1  per  cent  when  a  100-gram  sample  is  used. 
By  the  use  of  this  method,  together  with  the  special  apparatus 
described  in  this  bulletin,  a  person  familiar  with  laboratory  work 
and  an  assistant  should  be  able  to  make  at  least  200  moisture  deter- 
minations in  a  day  of  eight  hours. 

FBEPABATIOM  OF  SAMPLES  FOR  HOISTUBB  DETEBUIITATION. 
TAKING  THE  BLn-K  HAJIPLE. 

Care  in  drawing  the  bulk  sample  from  the  car,  cargo,  conveyer, 
etc.,  is  of  the  utmost  importance  and  can  not  be  too  sti-ongly  empha- 
sized, for  unless  this  part  of  the  work  is  properly  done  the  true  per- 
centage of  moisture  in  the  grain  can  not  be  determined. 

The  samples  should  be  taken  in  such  a  way  as  to  represent  a.s 
nearly  as  possible  the  condition  of  the  entire  lot  of  grain  imder  con- 
sideration, and  in  this  respect  the  methoti  hei"ein  described  does  not 
diffei'  from  any  other  system  of  insj>ection.  The  number  of  samples 
to  be  di"awn  from  different  parts  of  the  bulk  will  depend  upon  the 
quantity  and  quality  of  the  grain  to  be  past  upon.  The  larger  sam- 
ples so  drawn  may  be  analyzed  separately  or  they  may  be  mixt 
together  to  form  one  composite  sample  representing  the  entire  bulk 
and  the  smaller  sample-s  for  the  individual  moisture  determinations 
taken  from  this  mixture,  as  the  conditions  may  wairant.  If  the 
bulk  of  com  being  examined  is  of  uniform  quality,  a  moisture 
determination  of  the  composite  sample  will  snffiw;  but  if  the  bulk 
lacks  uniformity,  and  particularly  if  of  a  low  grade,  the  samples 
taken  fi-om  different  parts  of  the  grain  under  consideration  or  at 
different  times  during  the  "  running  "  should  be  analyzed  separately. 
At  the  same  time  the  amount  of  grain  represented  by  each  sam|>le 
should  be  estimated.  But  whatever  samples  are  int^'nded  for  mois- 
tui-e  determination  must  be  put  at  once  into  a  suitable  air-tight  con- 
tainer in  oi-der  to  prevent  any  drj'ing  of  the  gi-ain  on  being  exposeil 
lo  the  air;  othenvise  the  amount  of  moisture  actually  present  can 
not  lie  accurately  determined.  This  precaution  is  particularly  im- 
portant in  the  ca,se  of  samples  drawn  from  any  bulk  lot  of  grain 
whicli  has  begun  to  sweat. 

TAKING  THE    SAMPLE   »X)R   THE    M018TVRE   TEST. 

The  accuracy  of  any  method  of  determining  moisture  depends 
primarily  on  the  small  sample  used  for  the  test  being  thoroly  repre- 


PBEPARATION    OP   SAMPLES.  11 

tentative  of  the  bulk  sHiiipIe.  In  order  that  the  small  sample  may 
be  representative,  the  bulk  sample  slioukl  be  thoroly  mjxt  and  small 
portions  taken  from  different  parts  of  it.  The  greatest  accuracy 
can  be  secured  thru  the  use  of  some  form  of  mechanical  mixer  and 
sampler,  and  the  one  shown  on  pages  12  and  13  of  Circular  34,  Re- 
rifie<l,  Office  of  Experiment  Stations,  modified  so  as  to  be  adapted 
for  larger  grain,  is  recommended. 

SIZE   OF   8AMPLB   FOR   THE    MOISTIRF.   TEST. 

The  size  of  the  sample  to  be  taken  for  the  individual  moisture  test 
may  l>e  varied,  but  experience  has  shown  that  100  grams  of  whole 
kernels  give  the  most  satisfactory  results,  which  quantity  has  there- 
fore been  established  as  the  standard  for  the  method  and  apparatus 
for  testing  com  herein  described.  This  is  a  sufficiently  large  quan- 
tity to  insure  the  securing,  without  difficulty,  of  a  representative 
sample.  Moreover,  when  samples  containing  100  grams  are  used, 
ever}'  cubic  centimeter  of  water  expelled  from  the  grain  represents  1 
per  cent  of  moisture,  and  the  readings  in  the  graduated  cylindeiN  are 
in  percentages  as  well  as  in  volume,  thereby  reducing  the  chances  of 
error  to  a  minimum. 

WEIOHINO   THE   SAMPLE    FOR  THE   MOISTURE   TEST. 

In  making  moisture  determinations  according  to  the  method  out- 
lined in  the  foregoing  pages,  the  use  of  delicate  analytical  balances 
is  obviated.  An  ordinary  torsion 
balance  similar  to  the  one  shown  as 
figure  1,  which  is  sensitive  to  one 
thirtieth  of  a  gram  and  can  be  pur 
chased  for  about  $15,  will  serve 
every   purpose.     A   more   delicate  _ 

balanceisentirely  unnecessary  when  fio  2-Aiuminam  weighing  pan  ( r  irsnit 
it  is  remembered  that  one  kernel  of  i^mag  graio  Hmpim  to  ihe  dNuiiaion 
corn    weighs    approxmiately    one 

third  of  a  ^am.  The  scale  pans  are  C  inches  m  diameter,  and  the  side 
beam  shows  5  grams,  graduated  in  one  hundred  divisions,  each  one- 
twentieth  of  agram,and  the  total  capacity  of  the  balances  is2pounds, 
or  007  grams.  Dalances  of  this  kind  are  easily  operated,  and  the  time 
consumed  in  the  weighing  need  not  be  hmger  than  that  required  for 
the  pharmacist  to  weigh  out  the  prepared  drugs  for  his  medicines. 

A  specially  constructed  scale  pan,  such  as  is  shown  as  figure  2, 
should  be  secured  to  facilitate  the  transferring  of  the  weighed 
samples  to  the  distillation  flasks,  the  opening  in  the  end  of  the  scoop 
being  of  the  same  size  as  the  neck  of  the  flasks — 1  inch.     If  made  of 
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ligiit  material,  preferably  aluminum,  a  scoop  of  this  kind  need  not 
•weigh  more  than  50  or  75  grams  and  can  be  substituted  for  one  of 
the  scale  pans  or  used  with  a  counterpoise.  The  scoop  should  be 
about  4  inches  wide. 

OBINDING  THE  ORAtN  UNNECESSARY. 

The  whole  kernels  are  used  for  making  the  moisture  determination, 
thus  doing  away  with  the  preliminary  grinding  of  the  samples;  in 
fact,  the  method  described  is  not  applicable,  without  some  modifica- 
tion, to  samples  of  ground  grain.  Ground  samples  have  a  tendency 
to  cake  in  the  bottom  of  the  flask  and  prevent  a  free  circulation  of 
the  oil,  with  a  corresponding  variation  in  the  temperature  at  different 
points  in  the  sample  of  meal,  and  the  results  obtained  are  not  reliable. 
Moreoi'er,  the  grinding  of  samples  for  the  determination  of  moisture 
in  commercial  grain  is  always  to  be  avoided.  Grain  of  this  character 
generally  contains  a  high  percentage  of  moisture,  and  with  the 
"  burr "  type  of  mill  usually  used  for  grinding  samples  of  this 
kind  the  friction  developed  during  the  grinding  causes  a  rise  in 
temperature  and  a  corresponding  loss  of  moisture.  This  loss  of 
moisture  intreases  as  the  water  content  of  the  grain  increases,  and 
in  samples  of  grain  which  have  begun  to  sweat  this  loss  is  frequently 
as  much  as  1^  per  cent. 

on,  FOB  XHE   MOISTURE  TEST. 
QUALITY  REQUIRED. 

In  securing  an  oil  suitable  for  the  bath  in  which  the  com  is  to  be 
heated,  five  primary  factors  must  be  taken  into  consideration: 

(1)  The  oil  must  be  free  from  water. 

(2)  It  must  be  an  oil  having  a  comparatively  low  viscosity,  so 
that  it  will  run  freely  at  ordinary  room  temperature. 

(3)  The  flash  point  must  bo  sufficiently  high  to  avoid  danger  of 
an  explosion  or  fire. 

(4)  The  saponification  value  should  be  zero. 

(5)  The  oil  must  be  cheap. 

Experiments  have  demonstrated  that  any  of  the  pui"e  hydrocarbon 
oils  showing  a  composition  within  the  range  of  the  two  samples  in- 
dicated below  will  give  satisfactory-  results : 

No.  1.  No.  S. 

Bi>eriflc  grnvlty  nt  l."...1°  C 0.  90D5  O.MC" 

Viscosity  at  20"  C,   (Eiigler) laa  6.2 

FloRli  iwliit   (open  (-Uli) degrees  pentlgrfttle..  205  lib 

Fire  iioliit   {oi>en  cmiO do 245  210 

Sn poll iflcflt Ion   valuR None,  None. 

An  oil  similar  to  sample  No.  1  is  to  be  preferred  to  sample  No.  2, 
owing  to  the  diffei-enw  in  the  flash  point,  altho.the  latter  may  be 
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used  with  safety  if  the  necessary  precautions  aie  taken  to  prevent  the 
temperature  running  too  high;  however,  an  oil  with  a  flash  point  as 
low  as  1*5°  C  in  an  open  cup  is  not  to  be  recommended  for  general 
use.  An  oil  with  a  flash  point  of  from  200°  to  205°  C.  (open  cup) 
and  a  viscosity  of  10  or  15  at  20°  C.  (Engler)  is  more  desirable. 
Oils  of  this  character  are  found  among  many  grades  of  lubricating 
oils,  especially  those  known  as  "  engine  oils,"  and  can  be  purchased 
in  barrel  lots  for  about  12J  or  15  cents  a  gallon. 

As  the  moisture  is  liberated  from  the  grain  the  foaming  of  the  oil 
will  1)6  quite  pronounced,  and  the  flask  must  be  sufliciently  large  to 
prevent  the  foaming  oil  from  being  carried  over  into  the  condenser 
tube.  The  foaming  can  be  greatly  reduced  by  the  addition  of  from 
15  to  20  per  rant  of  paraffin,  but  this  is  usually  unnecessary. 

qUANTITr   REQUIRED. 

The  quantity  of  the  oil  in  the  distillation  flask  admits  of  a  wide 
variation,  it  being  only  necessary  to  have  such  a  quantity  of  oil  that 
all  of  the  grain  used  for  the  test  will  be  immersed.  One  hundred 
grams  of  com  require  approximately  100  cubic  centimeters  of  oil, 
while  if  only  50  grams  of  grain  are  used  the  quantity  of  oil  can  be 
reduced.  The  quantity  of  oil  used,  however,  is  not  an  important 
factor,  inasmuch  as  the  greater  part  of  it  can  be  recovered  by  empty- 
ing tlie  contents  of  the  flask  into  a  colander  at  the  close  of  the  test 
and  allowing  the  oil  to  drain  off.  The  oil  so  recovered  can  be  used 
again  with  equally  as  good  results  as  with  fresh  oil.  But  even  if  the 
oil  is  not  used  a  second  time,  1  gallon,  costing  12J  or  15  cents,  is  suf- 
ficient for  forty  tests. 

SEBCBIPTIOH  OF  THE  APPABATUS. 

In  devising  the  apparatus  for  making  moisture  determinations  in 
accordance  with  the  method  outlined  in  these  pages,  the  principal 
aim  has  been  to  secure  an  apparatus  suitable  for  laboratories  engaged ' 
in  determining  the  percentage  of  water  in  samples  of  commercial 
grain.  The  following  description  and  the  accompanying  illustra- 
tions {figs.  3,  4,  5,  6,  7,  and  8)  show  the  detailed  construction  of  the 
apparatus. 

THE   EVAPORATINO   CHAMBER. 

For  the  want  of  a  better  term  the  name  "evaporating  chamber" 
has  been  applied  to  that  part  of  the  apparatus  in  which  the  sam- 
ples of  corn  immersed  in  the  oil  are  heated.  (See  figs.  4  and  5.)  The 
evaporating  chamber  (5)  is  made  of  a  good  quality  of  galvanized 
iron  and  is  divided  into  six  compartments,  as  shown  in  figure  4. 
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A  six-compartiiient  chamber  is  here  described,  it  being  the  best 
for  ordinary  work;  liowever,  the  apparatus  can  be  made  with  a  sin- 
gle compartment  or  with  a  dozen  or  more,  if  so  desired.  Each  of 
the  compartments  is  lined  thruout  with  heavy  asbestos.     In  addition 


to  the  asbestos  lining  the  front  of  the  chamber — the  wall  next  to  the 
condenser — is  covered  with  heavy  asbestos  on  the  outside. 

The  front  of  the  evaporating  chamber  and  the  two  ends  (figs.  4 
and  ."))  rest  on  an  iron  stand  (6'),  while  the  wall  at  the  back  of  the 
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chaniWr  extends  only  to  tlie  line  ii  u',  which  is  T)  inches  above  the 
base,  (See  fig.  4.)  This  side  is  left  partially  open  to  facilitate  the 
lighting  of  the  burners  and  to  give  a  better  supply  of  air.     A  2-inch 


hole  should  likewise  be  cut  in  encli  end  of  tin  nppaintu^  about  ii 
inches  from  the  base,  in  order  to  gi\e  a  greatei  snpph  of  air  to  the 
two  end  burners;  this,  however   is  not  slionn  in  the  illustrations. 
The   different  parts  of  the  evaporating  chamber,  including  the 


;, I z=.  ../Google 


16         QUICK    METHOD    FOB    DETERMINING    MOISTURE    IN    GRAIN. 

asbestos  lining  and  covering,  are  fastened  together  with  the  screw 
bolts  (figs.  4  and  5,  ff).  The  different  compartments  are  each  made 
of  inches  sqnare  inside,  and  are  separated  from  each  other  by  two 
partitions,  each  with  a  double  thickness  of  asbestos,  and  a  quarter- 
inch  air  space  (A),  so  that  when  the  heat  is  turned  off  from  one 
compartment  the  sample  of  com  in  the 
flask  within  will  in  no  way  be  affected 
by  the  heat  from  an  adjoining  com- 
partment should  it  still  be  in  opera- 
tion. These  partitions  extend  2^ 
inches  below  the  ledges  (i)  which  sup- 
port the  flasks  (p) ,  in  order  to  prevent 
the  flame  of  any  one  burner  from 
spreading  into  an  adjoining  compart- 
ment, AVithin  each  compartment,  6^ 
inches  from  the  top  of  the  chamber, 
is  a  galvanized-iron  ledge  (i)  for 
supporting  the  wire  gauze,  flask,  etc., 
the  ledge  Ijeing  cut  in  such  a  way  as 
to  form  a  hole  4^  inches  in  diameter. 
In  order  to  prevent  the  brass-wire 
gauze  from  becoming  badly  distorted 
by  the  action  of  the  heat,  it  should  be 
held  in  place  by  means  of  a  second 
piece  of  galvanized  iron  (i'),  which 
fits  into  the  compartment  and  has 
a  hole  of  the  same  diameter  as  the 
support  (('). 

On  the  plate  holding  the  gauze 
firmly  in  place  (see  fig.  4)  rests  a 
flanged  pipestem  triangle  (j),  which 
serves  to  raise  the  flask  (p)  alxHit  one- 
half  inch  above  tlie  brass-wire  gauze, 
this  being  essential  in  order  to  prevent 
the  corn  which  lies  directly  on  the 
bottom  of  the  flask  from  becoming  too 
highly  heated.  If  the  flask  rests  on 
the  gauze,  the  kernels  in  contact  with 
the  bottom  of  the  flask  directly  over 
the  flame  will  become  carbonized  and  the  percentage  of  water  expelled 
will  be  too  large.  The  interior  arrangement  of  each  compartment  is 
more  clearly  shown  in  figure  0.  The  length  of  the  flanged  pipestem 
forming  the  sides  of  the  triangle  is  4  inches.  The  gauze  is  30-mesh, 
made  of  No.  31  brass  wire. 


nibbiT  stoi'per  »iiijportin([  condunser  lube; 
0,  screw  bolls.  I,  ledge  for  supporting  gauze, 
triangle,  aiitl  SiuIe:  i',  galvanlied  iron  ring 
abovegiiuie;  J,  flanged  pipeslera  triangle; 


mdualed  mess- 
ier; K,  gas  pipe; 
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Each  compartment  is  provided  (see  fig.  3)  with  an  aHbostos-lined 
«)vor  il-)  having  a  liole  (/)  in  the  center,  tliru  which  the  neck  of  the 


Fio.  7. — BBck  view  of  appsralUM  fi>r 


flasit  {p)  projects.     The  hole  in  the  galvanized  iron  is  made  about  one- 
fourth  inch  larger  than  tlie  hole  in  the  asbestos  lining,  the  latter  having 
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a  diameter  of  1^  inches,  thus  fonniiig  a  one-eighth  inch  asbestos  i>ro- 
iection  {/')  to  lessen  the  danger  of  breaking  the  necks  of  the  flasks  in 
placing  or  removing  the  covers.  Each  cover  is  provided  with  a 
wooden  handle  (/»)  and  a  five-eighths  inch  flange  (h).  the  latter  hav- 
ing a  small  notch  at  o,  directly  opposite  the  notch  (o')  in  the  side  of 
the  chamber.  The  asbestos  in  the  notch  {o')  in  the  wall  of  the 
chamber  should  project  sufficiently  to  form  a  cushion  to  protect  the 
glass  tube  leading  thru  the  notches  o,  o'  to  the  condenser. 

THE   CONDENSER. 

The  condenser  (figs.  3  and  5,  .1)  consists  of  a  plain  copper  tank  4 
inches  wide.  12  inches  high,  and  of  the  same  length  as  the  evaporating 
ehamber(S).     In  the  bottom  of  the 
tank  at  points  directly  opposite  tlie 
center  of  each  of  the  compartments 
of  the  evaporating  chamber  are  cut 
1-incIi  holes  for  receiving  the  jx'r- 
forated   rubber   stoppers    {e)    thru 
which  the  ends  of  the  glass  con- 
denser  tubes    {g)    project   into  the 
measuring    cylinders     {t).     Heavy 
one-eighth    inch    washers    {d)    are 
soldered   around    the   holes   in    the 
bottom  of  the  tank,  so  that  the  rub- 
ber stoppers   (<')    bearing  the  eon- 
denser  tiiljes   {i)   con  l)e     prest  in 
firmly,  then-by  avoiding  the  possible 
danger  of  any  water  leaking  from 
the  tank  into  the  measuring  cylin- 
ders.    Thru     the     condenser    tank 
Fic.  n.-End  view  ot  appBTuiHs  fc.r  nioiMure    passes  a  Stream  of  cold  water,  en- 
tering thru  the  valve  (a)  and  pas,s- 
ing  out  at  the  overflow  pipe  {<■).    Connected  with  the  valve  {n)  is  a 
tiiree-eighfhs  inch  pipe   {!>),  which  extends  the  full  length  of  tlie 
lank.     In  this  pipe,  near  each  condenser  tube,  are  two  small  holes 
{h').  drilled  at  such  an  angle  that  the  cold  water  entering  the  tank 
will  fall  directly  on  the  glass  condenser  tubes.     In  order  to  piwent 
tlie  sides  of  the  tank  from  bulging,  extra  braces  {f)  should  be  put  in 
every  IC  or  18  inches, 

yUF.  STANn  SrPIMRTINC.  THE  F.VAPORATING  CHAMBER  AND  CONDENSER, 

The  .>^tand  (see  figs,  3  and  5)  supporting  the  condenser  (.1)  and 
the  evaporating  chamber  (B)  is  made  of  angle  iron,  with  1-ineh 
sides  and  three  thirty-seconds  inch  thick.     The  total  height  of  the 
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ntand  is  9J  inches,  which  raises  the  bottom  of  tho  condenser  tank  S^ 
inches  above  the  work  table,  leaving  ample  room  for  tho  S-inch  meas- 
uring flasks  ( 0  to  be  placed 
under  the  condenser  tubes. 

The  corners  of  the  stand  , 

are    strengthened    by    tho  I 

braces     (c).      The    cross  j 

piece   (ic)   at  the  back  of  ! 

the  stand  is  dropt  4  or  '»  i 

inches  in  order  to  facili- 
tate the  manipulation  of 
the  burners. 

Between  the  burners  (x) 
and  the  gas  pipe  {y)  is  in- 
serted an  extra  stopcock 
{«')•  '^'^'ith  the  extra 
stopcock  directly  beneath 
the    burners   the    flow    of 

gas  can  be  regulated  by  F,o.9._,„,^,MorBrmi,Koniei..  ol  Ihecompartmem.  of  Ihe 
setting  either  the  valve  in         evaporalinK  chdmhcr,  -howUiK  the  piwliioii  of  the  irl- 

the  burner  (jr)  or  the  stop-       "intisovcrinegBaic, 

cock  {x'),  using  the  remaining  one  for  turning  on  and  off  the  gas. 
(Figs.  3  and  5.)  The  gas  pii>e  (//)  with  the  attached  burners  can  be 
raised  or  lowered  by  loosening  the  nuts  (a)  at  the  slotted  supports 
(Y)  at  either  end  of  the  stand. 

THE  niSTILLATIUX  t'l.ASKS. 

The  flasks  (figs.  4  and  5,  p)  in  which  the  mixture  of  corn  and  oil 
is  heated  are  primarily  distillation  flasks  having  short  nocks  and 
speciallv  constructed  side  tubes. 

(Fig.  lb.) 

The  flasks  have  a  capacity  of 
approximately  1.000  cubic  centi- 
meters. The  necks  of  the  flasks 
have  a  diameter  of  2J  centime- 
ters and  are  made  without  a 
flange  and  sufliciently  heavy  to 
stand  tight  corking.  The  side 
tube,  which  is  7  or  8  millimeters 
in  internal  diameter,  is  insert- 
ed approximately  3  centimeters 
from  the  top  of  the  neck.  Tho 
respective  lengths  of  the  three  arms  of  the  side  tnbe  are  6J,  7,  and 
3  centimeters.     The  bend  between  tlie  two  long  arms  is  IJ  centi- 
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meters  below  a  horizontal  line  drawn  from  the  top  of  the  neck  of 
the  flii^k.  The  total  height  of  the  flasks  sliould  be  17  or  17^  centi- 
meters, or  t^uch  til  at  one- ha  if  centimeter  or  more  of  the  neck  will 
protrude  thru  the  covers  (/.)  of  the  evaporating  chamber  in  order  to 
protect  the  rubber  stoppei-s  (/■)  as  much  as  possible  from  the  action 
of  the  high  temperatures. 

THE   THERMOMETERS. 

While  any  standard  chemical  thei-mometer  may  be  utilized,  a 
thermometer  graduated  in  degrees  from  100°  C.  to  210°  C.  has  been 
found  most  convenient.  The  lOO-degree  mark  should 
come  jusit  at  the  top  of  the  rubber  stopper  in  the  flask 
(17  centimeters  from  the  bulb  end  of  the  thermom- 
eter), so  that  the  rapidity  of  the  rise  in  temperature 
c:in  be  watched  if  desirable  after  the  water  begins  to 
pass  over.  The  total  length  of  such  a  thermometer 
need  not  be  more  than  27  or  28  centimeters.  The  bulb 
end  of  the  thermometer  should  extend  well  into  the 
mixture  of  corn  and  oil,  approximately  1  centimeter 
from  the  bottom  of  tlie  Hask, 


The  construction  of  the  condenser  tubes  (figs.  3  and 
5),  as  represented  at  s  in  the  detailed  drawings,  is 
shown  in  figure  11,  The  thimble  at  the  top  is  22  milli- 
meters in  diameter  inside  and  3  centimeters  deep,  giv- 
ing ample  space  to  make  good  connection  with  the  dis- 
tillation flasks  by  means  of  a  rubber  stopper  on  the 
end  of  the  side  tubes.  The  diameter  of  the  remaining 
part  of  the  tube  is  approximately  7  millimeters,  the 
tube  having  a  total  length  of  .S3  centimeters,  so  that 
the  top  of  the  tube  will  stand  about  one-half  centime- 
FicMi  — ciHidin-tr  tcr  above  the  top  of  fho  water  tank  and  the  bottom  of 
"""■  the  tube  project  about  2  centimeters  below  the  rubber 

stopper  <■  at  the  bottom  of  the  tank.     The  lower  end  of  the  tube 
.■should  be  cut  at  an  angle,  as  .shown  in  the  illustration. 

THE  (:H.\DIATED  (  YI.INDERS  VOR  COLLEfTI  N  C  AND  MEASHRINO  THE  WATER. 

A  ctmvenient  form  of  container  for  collecting  and  measuring  the 
amount  of  water  expelled  from  the  gi'ain  is  shown  in  figui-e  12. 
Knell  (if  tlie  two  cylinders  here  shown  is  20  centimeters  (approxi- 
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COMPARISON    OF    RESULTS    WITH    WATER    OVEN.  Zl 

mately  8  inches)  high  and  is  graduated  in  fifths,  the  one  with  a  read- 
ing capacity  of  20  cubic  centimeters  and  the  other  with  :i  rend- 
ing capacity  of  25  cubic  centimeters.  For  samples  of  very  wet  grain 
larger  measuring  cylinders  wiil  be  necessary.  "With  the  graduations 
in  fifths  it  is  very  eawy  to  make  the  reading  in  tenths  of  a  per  cent, 
which  is  a  sufficiently  close  percentage  for  all  commercial  giiiding 
of  grain,  as  samples  taken  on  different  days  will  show  a  much  wider 
variation.  The  graduations  are  in  cubic  centimeters,  so  that  when 
100  grams  of  grain  are  used  for  the  test  the  [lercentage  of  water 
can  be  seen  at  once,  1  cubic  centimeter  of  water  representing  1  per 
cent.  The  cylinders  should  be  of  a  uniform  lieight,  so  that  they  can 
be  used  indiscriminately  beneath  any  of  the  condenser  tubc-i. 

In  expelling  the  water  from  the  corn 
a  small  quantity  of  oil  (less  than  one- 
half  a  cubic  centimeter)  is  carried  over 
into  the  graduated  cylinders,  which 
prevents  them  from  drying  rapidly 
after  the  readings  have  been  made  and 
the  contents  emptied  at  the  close  of 
the  test.  However,  preparatory  to 
their  being  used  again  the  cylinders 
must  be  cleaned  and  dried,  which  can 
bi'st  be  done  with  a  test-tube  cleaner 
having  a  small  piece  of  sponge 
attached  to  the  end. 

COHFAKIBON  OF  BESXTLTS  WITH  DE- 
TEBJCnTATIOirS  MADE  IN  A  WATEB 
OVEN. 

The  method  and  the  apparatus  for 
making    moisture    determinations    of         ■ — '     * — - 


jifwUed  [r 


com    as   described   in   the    foregoing    ''"'■  '--^ 

pages  is  so  radically  different   from 

ihat  commonly  used  in  chemical  laboratories  that  a  comparison  of 

results  seems  advisable, 

Dnplicate  tests  were  made  according  to  the  i-apid  method  and 
likewise  in  a  water  oven,  the  average  percentage  of  moisture  obtained 
in  each  case  being  shown  in  Table  I. 
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22         QUICK    METHOD    FOR    DETERMIKINQ    MOISTURE    IK    GRAIN. 

Table  I. — Hoislure  in  ciirn  samples  an  dctemiliird  by  guiek  nielhod  and  In  icater 
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From  the  28  samples  represented  in  the  foregoing  table  the  average 
moisture  obtained,  according  to  the  quick  method,  was  17.40  per  cent 
and  the  average  of  the  determinations  made  in  a  water  oven  was  17,20 
per  cent,  a  difference  of  0.14  per  cent.  This  difference  is  favorable 
to  the  quick  method,  for  the  percentage  of  moisture  obtained  by  dry- 
ing starchy  grains  in  a  water  oven  is  slightly  below  the  actual  amount 
of  free  water  in  the  grain. 

In  the  majority  of  cases  the  whole  kernels  were  likewise  used  for 
making  the  moistui-e.  tests  in  the  water  oven,  the  drying  being  con- 
tinned  from  ninety-si.\  to  one  hundred  and  twenty  hours,  and  in  the 
case  of  exceptionally  hard  kernels  the  drying  was  prolonged  to  one 
hundred  and  thirty-siji  hours  or  more. 

The  whole  kernels  were  used  in  order  to  obviate  the  loss  of  water 
due  to  grinding,  which  in  case  of  samples  having  a  high  percentage 
of  moisture  is  considerable.  One  sample  gave  26.01  per  cent  from  the 
whole  kernels  and  24.3G  per  cent  from  the  ground  sample;  another, 
35.()8  jjer  cent  from  the  whole  kernels  and  34.75  from  the  ground 
sample.  The  average  of  10  samples  gave  20.13  per  cent  for  the  whole 
kernels  and  20.05  per  cent  for  the  ground  sample,  the  moisture  con- 
tent of  the  different  samples  varying  from  12.71  per  cent  to  35.68 
per  cent. 

VARIATIONS  IN  niPLICATE  TESTS. 

The  amount  of  variation  in  different  tests  made  at  the  same  time 
from  the  same  lot  of  corn  will  depend  largely  on  the  uniformity  of 
the  samples  and  on  the  care  of  the  operator. 

If  the  com  being  analyzed  is  of  inferior  quality,  containing  a 
numi>er  of  rotten  kernels,  or  is  a  mi-\tuit'  of  wet  and  dry  corn,  it  is 
almost   impossible  to  get   samples  of   100  grams  each   which   will 
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give  the  same  results,  and  in  such  caws  a  variation  of  one-half  of  1 
per  cent  or  more  is  to  be  expected,  whatever  method  is  used  for 
determining  the  percentage  of  moisture.  But  if  the  corn  being  ex- 
amined is  of  uniform  quality  and  the  moisture  determinations  are 
carefully  made,  the  variation  in  the  results  of  duplicate  tests  will 
usually  not  exceed  one-fifth  of  1  per  cent,  while  many  samples  wii! 
give  a  much  smaller  variation.  However,  a  variation  of  even  one- 
half  of  1  per  cent  is  sufficiently  close  for  all  commercial  work,  inas- 
much as  two  samples  taken  on  different  days  or  from  different  parts 
of  tile  same  car  or  cargo  will  generally  show  a  much  greater  variation 
than  this. 

Table  II  shows  the  results  of  the  determinations  of  15  samples  of 
corn,  representing  almost  all  grades  from  new  com  to  wet  and  larvse- 
eaten  samples,  in  which  the  average  variation  is  0.22  per  cent. 

of  mointure  nbtaiiied   from  ilifferent 
game  lol  of  com. 


Ptr  mU.    Per  ee 


StrUHABT. 

(1)  The  principal  cause  of  the  deterioration  of  com  in  storage  or 
during  transit  is  an  excessive  amount  of  moisture. 

(2)  With  the  method  and  apparatus  herein  described  for  making 
moisture  determinations,  a  percentage  system  of  grading  com  is  well 
within  the  possibilities  of  the  trade. 

(3)  The  method  described  consists  primarily  in  heating  a  definite 
quantity  of  com  in  an  oil  bath  to  drive  off  the  water,  which  is  con- 
densed and  measured  in  a  graduated  cylinder. 

(4)  The  time  required  for  making  the  moisture  determination  will 
be  from  twenty  to  twenty-five  minutes, 

(5)  With  the  proposed  quick  method  for  making  moisture  deter- 
minations one  man  familiar  with  labomtory  work,  with  an  assistant, 
should  be  able  to  test  200  samples  in  a  day  of  eight  hours. 
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(6)  The  apparatus  consists  primarily  of  (a)  an  evaporating 
chamber  divided  into  two  or  more  compartments,  (b)  a  copper  tank 
forming  the  condenser,  and  (r)  a  stand  to  support  the  evaporating 
chamber,  the  condenser,  and  the  burners. 

(7)  The  apparatus  descrii^ed  shows  six  compartments,  but  it  can 
be  made  in  any  size  desired. 

(8)  The  whole  kernels  are  used  for  the  test,  no  time  being  con- 
sumed by  grinding;  moreover,  damp  or  wet  grain  can  not  be  ground 
without  a  considerable  loss  of  moisture. 

(9)  Only  one  weighing  is  required,  for  which  an  ordinary  torsion 
balance  is  used,  a  delicate  amilytical  balance  being  entirely  unneces- 
cessary. 

(10)  One  hundred  grams  of  corn  are  u.sed  for  the  test;  conse- 
quently, each  cubic  centimeter  of  wafer  in  the  graduated  cj'Iinder 
represents  1  per  cent  of  moisture. 

(U)  When  the  thennometer  in  the  distillation  flask  registere  190° 
C.  (374°  F.)  the  gas  should  be  turned  off,  after  which  eight  or  ten 
minutes  must  elapse  before  the  reading  of  the  amount  of  water 
expelled  i.s  made. 

(12)  The  distillation  flask  is  clased  and  connected  with  the  con- 
denser tube  by  means  of  rubber  stoppers  of  a  gi-ade  that  will  not  be 
readily  affected  by  high  temperatures. 

(13)  The  oil  used  is  a  good  grade  of  pure  hydrocarbon  oil  having 
a  flash  point  (in  open  cup)  of  from  200"  C.  to  205°  C.  Such  oils  are 
sold  in  the  market  as  "engine  oils"  and  can  be  purchased  in  barrel 
lots  for  12^  or  15  cents  a  gallon. 

(14)  The  oil  should  l>e  poured  into  the  flask  first  to  lessen  the 
danger  of  its  being  bi-oken  by  the  kernels  of  com  dropping  on  the 
bottom. 

(16)  The  bulk  .samples  from  which  the  100-gram  samples  are  taken 
for  the  moisture  test  must  be  kept  In  air-tight  containers  if  accurate 
i-esults  are  expected. 

(Ifi)  The  bulk  samples  should  be  taken  in  such  a  was  as  to  repre- 
sent the  quality  of  the  entire  lot  of  grain  under  consideration. 
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tOanUnOMl  trom  p*(e  >  of  oonr.} 
Mb.  48.  JftpADese  Bunbooa.     1903.    Price,  10  ceate^ 

44.  The  Ktter  Rot  of  Apples.     1903.     Price,  15  cents. 

45.  J1i7»ob)gkal  Rdle  of  Mioeral  Nutrients  in  Plants.     1903.     Prioe,  5  oenU. 

46.  Prop«gRtion  of  Tropiuftl  Fniit  Trees,  etc.     1903.     Price,  10  cents. 

47.  The  Descn-iption  of  meet  Varietie*.     1903.     Price,  10  cents. 

48.  The  Apple  in  Cold  Storage.     1903,     Price,  16  cnnts. 

49.-  Cuhure  of  the  Central  American  Rubbi>r  Tree.     1903.     Price,  25  cents. 

BO.  WUd  Rico:  Its  Uses  ttod  PropagdJion.     1903.     Price;  10  centH. 

61.  UisceUanMUS  Papers:  I.  Ttie  Wilt  Disease  of  Tobacco  and  Its  Control.  II.  Tlic 

Work  of  the  Coramunity  Demonstration  Kann  at  Terrell,  Tei.     III.  Fniit 

Trees  Frozen  in  1904.     IV.  The  Cultivation  of  the  Australian  Wattle.     V. 

Legal  and  Cuatomarv  Weights  per  Bushel  of  Seeds.    VI.  Qolden  Seal.     1905. 

Pnce,  5  cents. 
52.  Wither-Tip  and  Other  Diaeoaea  of  Citrus  Trees  and  Fruits  Ouised  by  Colleto- 

trichum  Glceosporloidee.     1904,     Price,  IG  cents. 

63.  The  Dale  Palm,     1901.     Piice,  20  cents. 

54.  Persian  Gulf  Dates.     1903.     Price,  10  oenls- 

55.  The  Dry  Rot  of  Potaloee.     1904.     Prii'p,  10  cents. 
Bfi.  Nomenclature  of  the  Apple.     1905,     Price,  30  cente. 

ST.  Methods  Uwd  for  Controlling  Sand-Dunoa.     1904,     Price,  10  cents. 
5S.  The  Vitality  and  Germination  of  Sepda.     1904,     I^ice,  10  cents- 

59,  Pasture,  Meadow,  and  Tanff  Crops  in  Nebraaka.     1904.     Price,  10  cents. 

60.  A  Soft  Rot  of  the  Caila  Lily.     1901,     Priw,  10  cenla. 

61,  "Hie  Avocado  in  Florida.     1904.     Price,  5  cants. 

62.  Notes  on  E|typtian  AgriculturB.     1904.     Price,  10  cents. 
^  InvestigationH  of  Rusts,     1904.     Price,  10  c«nts. 

64.  A  Method  of  Destroying  or  Prcventini;  the  Growth  of  Algw  and  Certain  Ptthogenie 

Bacteria  in  Water  Supplies.     1604.     Price,  3  cents, 

65.  Boclamalion  of  Cape  Cod  Sand  Dunes.     1904.     Price,  10  cents, 

66.  Seeds  and  Plants  Iinpitfted.     Inventory  No.  10-     1905.     Price,  20  cents. 
07.  Kftnee  Inve^^igationa  in  Arizona-     1904,     Pripc,  15  renlt. 

68.  NortTi  American  Species  of  Agrostis.     1905-    Price,  10  cents.  , 

69.  American  Varieties  of  Lettuce.     1904.     l*rice,  13  centa. 

70.  The  Oomroercial  Status  of  Durum  Wheat.     1904.     Price,  10  cents. 

71.  Soil  Inoculation  for  L^unes,     1905,     Price,  15  ccnta. 

72.  Miseellaneous  Papers:  1-  Ctillivalionof  \Mieat  b  Permanent  Alfalfa  Fielda     II- 

The  Salt  Water  Limits  of  Wild  Rice.  III.  Extermination  of  Johnaou 
Grass.  FV,  Inoculation  of  Soil  with  Nitn^!on*Fixif^  Bacteria.  IG05,  Price. 
6  cents, 

73.  The  Development  of  Sinele-Goim  Beet  Seed.     lt»5-    Price,  10  cents. 

74.  Prickly  Pear  and  Other  Cacti  as  Food  for  Stock.     1905.     Price,  5  cents, 
76.  Range  Managpment  in  the  State  of  Wa-ihington.     1905.     Price,  5  cents. 

76.  Copper  as  an  Al|;icido  and  Disinfectant  in  Water  Supplies.     1903.     Price,  5  cents. 

77.  The  Avocado,  a  Salad  Fruit  from  the  Titipics.     1905.    Trii»,  5  cents. 

78.  Improving  the  Quality  of  Wlieat .     19a').     Price,  10  cents. 

79.  The  Variability  of  Wiieat  Varieties  in  Resistance  to  Toxic  Salts-     1005.     Price, 

80.  Agricultural  Kxplorations  in  Algeria.     1905.     Price.  5  cents. 

81.  -Evolution  of  Cellular  Structures.     1905-    Price,  5  cenU, 

82.  Grass  Lands  of  the  South  Alaska  Coast.     Ifl05.     Price,  10  cents. 

83.  TTie  Vitality  of  Buried  Seeds.     1905.     Price,  3  cents. 
84.'  The  Seeds  of  the  Blu<^asses.     I9a5,     Price,  5  cents. 

■  85.  The  Principles  of  Mushroom  Growing.     1905.     Price,  5  cents. 

8B.  Agriculture  without  Irrigation  in  tlic  Soliara  Desert.     1905.     Price,  5  cents- 

87-  Disease  Rosislancc  of  Potatoes.     1905.     Pric«,  5  cenla. 

88.  Weevil-Resisting  Adaptations  of  the  Cotton  Plant,     1906,     Price,  10  cents. 

89.  Wild  Medicinal  Plants  of  the  United  Stati's.     lOOG.     Price,  5  cenls- 

90.  Miscellaneous  Papers:  I.  Tlie  Storagi^  and  tieniiination  of  Wild  Rice  Seed.     li. 

The  Crown-Gall  and  llairy-Root  Diseases  of  the  Apple  Tree.  III.  Peppermint, 
IV.  The  Poisonous  Action  of  Johnson  tirft.ss-     1906,     Price.  5  cents- 

91.  Varieties  of  Tobacco  Seed  Distributed,  etc.     1906.     Price.  5  cents, 

92.  Date  Varieties  and  Dale  Culture  in  Tunis.     1906.     Price.  25  cents, 

93.  The  Control  of  Apple  Bitter  Rot.     1900.     I'rice,  10  renls, 

94.  Farm  Practice  with  Forage  Cropa  in  Western  Oregon,  etc.     1906.     Price,  10  cents. 

95.  A  New  Tyoe  of  Ited  Clover.     1906.     Price,  10  centa. 

96.  Tobacco  Breeding,     [In  pnsa-l 

97.  Seeds  and  Plants  Imported,     {in  press.] 

98.  Soy  Bean  Varictiesi.     [In  press.) 
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CRANBERRY  SPRAYING  EXPERIMENTS  IN  1905. 


mTEODUOTION. 

In  Farmers'  Bulletin  No,  221 '  a  brief  account  wae  given  of  cranbeirj- 
diseasee  and  also  the  results  of  spraj'ing  experiments  with  Bordeaux 
mixture.  The  results  in  1904  were  not  entirely  satisfantory.  This  was 
not  due,  however,  to  the  inefficiency  of  Bonleaux  mixture,  but  to  cir- 
cumstances which  prevented  the  applications  being  made  at  proper 
intervals.  The  results  obtained  in  1904  showed  an  average  of  21.7  per 
cent  of  rotten  berries  on  the  sprayed  plats,  as  compared  with  an  a\'erage 
of  76.8  per  cent  rotten  on  the  unsprayed  check  plats.  Considering  the 
unsatisfactory  manner  in  which  the  Bordeaux  mixture  was  applied,  the 
prediction  was  ventured  that  it  would  be  possible  with  more  thorough 
treatment  to  reduce  the  loss  from  rot  to  10  or  15  per  cent.  The  results 
obtained  in  1906  have  more  than  justified  this  prediction. 

The  experiments  were  conducted  on  what  is  known  as  the  Bunker 
Hill  bog  at  Whitesville,  N.  J.,  which  is  in  charge  of  Mr.  James  D. 
Holman,  the  same  plats  being  used  as  in  1904,  with  the  addition  of  a 
small  area  not  heretofore  sprayed.  This  bog  was  selected  because  the 
fruit  has  in  former  years  been  almost  entirely  destroyed  by  disease. 
Tlie  water  was  drained  from  the  bog  May  10-12.  It  is  the  usual  prac- 
tice of  cranberry  growers  to  flood  bogs  for  twenty-four  hours  during  the 
first  week  in  June,  in  order  to  destroy  ineects.  In  these  experiments 
it  was  planned  to  spray  part  of  the  experimental  plats  before  this  second 
flooding  and  part  immediately  afterwardB,  in  order  to  determine  the 
necessity  or  desirability  of  spraying  before  this  Hooding.  The  water 
supply  of  the  bog  was,  however,  insufficient  to  flood  it  at  the  usual 
time,  and  it  was  not  done. 

The  spraying  apparatus  used  was  a  biirrel  and  force  pump  fitted  with 
two  lengths  of  half-inch  hose,  each  length  provided  with  an  extension 
rod  and  two  Vermorel  nozzles.  The  apparatus  was  driven  about  the 
bog  in  a  low-bodied  spring  wagon,  as  shown  in  figure  1. 

The  Bordeaux  mixture  used  consisted  of  6  pounds  of  copper  sulphate 
(bluestone)  and  6  pounds  of  fresh  stone  lime  to  W  gallons  of  water,  to 
which  was  also  added  4i  pounds  of  commercial  resin-fishoil  soap.  The 
addition  of  this  soap  has  been  found  to  be  indispensable,  as  Bordeaux 
mixture  will  not  spread  over  and  adhere  satisfactorily  to  the  glossy  sur- 
face of  the  cranberry  leaves  and  fruit  without  it.     Heretofore  this  soap 
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Iiae  been  made  ae  it  was  needed  for  use.  Its  maiiiifacture  was  not 
an  altogether  pleasant  operation.  Now  that  the  soap  is  being  manu- 
factured and  placed  on  the  market  at  about  3  cents  per  pound,  it  is 
cheaper  and  much  more  convenient  to  purchase  it  than  to  make  it. 

SPBAYINa  AND  ITS  RESULTS. 
The  sprayed  plats  were  numbered  3,  5,  6,  7,  and  9,  the  plats  between 
being  left  as  checks.  Plats  3  and  7  were  sprayed  five  times,  as  follows: 
May  19,  June  22-23,  July  14-17,  July  31-August  1,  and  August  15-17. 
On  September  8  accurate  counts  were  made  of  all  the  diseased  and 
8ound  berries  on  small  areas,  showing  the  average  condition  of  the 
berries  on  the  sprayed  plats;  also  of  equal  areas,  showing  the  average 


FHi.  1— The  BtipBrBtus  used  In  the  sprayfiiK  expcrinitnln, 

condition  of  the  berries  on  the  check  plats.  Plat  3  gave  3.23  per  cent 
of  rotten  berries,  plat  7  gave  8,8  per  cent  of  rotten  fruit,  check  plat  2 
showed  91  per  cent  of  rotten  fruit,  check  plat  8  gave  91.53  per  cent  of 
rotten  berries,  giving  an  average  of  a  fraction  over  6  per  cent  of  rotten 
fruit  tor  the  sprayed  plats  and  a  little  more  than  91  per  cent  tor  the 
unsprayed  plats.  On  these  two  plats  it  will  be  noted  that  the  first 
application  was  made  on  May  19,  when  the  vines  liad  but  just  com- 
menced to  put  out  new  growtli.  This  application  was  the  one  men- 
tioned as  being  made  before  the  usual  flooding  for  insects. 

Plats  5  and  9  were  sprayed  five  times,  as  follows :  June  2,  June  22-23, 
July  14-17,  July  31-August  1,  and  August  ir,-17.  On  June  2,  when 
the  first  application  was  miwle  to  these  plats,  there  was  a  good  growth 
of  young  shoots  and  leaves.     Counts  of  fruit  on  small  areas,  as  in  the 


preceding  case,  gave  the  following  resulls:  Hpmyed  plat  f>,  2.62  per 
cent  of  rotten  berrieB;  sprayed  plat  9,  2.1  per  cent  of  rotten  fruit;  check 
plat  4,  91.8  per  cent  rotten;  check  plat  10,  93.6  per  cent  rotten,  giving 
an  average  of  2.86  per  cent  of  rotten  berries  on  the  sprayed  plate  and 
92.6  per  cent  of  rotten  fruit  on  the  unaprayed  plats.  There  was  very 
little  difference  in  the  amount  of  rot  on  this  series  of  plats  and  that  on 
the  series  mentioned  in  the  preceding  paragraph. 

Plat  6  was  sprayed  but  three  times,  as  follows :  July  14-17,  July  31- 
Augupt  1,  and  August  15-17.  Counts  made,  as  in  the  previous  cases, 
on  September  8,  gave  the  following  results:  Sprayed  plat,  18.3  per  cent 
of  rotten  berries;  check  plat,  91.53  per  cent  of  rotten  fruit.  It  may  also 
be  added  that  a  greater  number  of  the  berries  from  this  sprayed  plat 
decayed  before  they  were  ready  for  shipment  than  was  the  case  with  the 
fruit  from  the  plate  which  received  five  applications. 

The  fruit  from  an  area  of  1,048  square  feet,  showing  average  condi- 
tion of  fruit  on  sprayed  plat  7,  was  carefully  hand  picked  and  produced 
3  bushels  of  sound  fruit,  which  is  at  the  rate  of  about  125  bushels 
per  acre.  The  same  area  from  check  plat  8,  showing  the  average  con- 
dition of  fruit,  gave  a  scanty  peck,  or  at  the  rate  of  about  ICh^  buehels 
per  acre.  In  other  words,  there  was  twelve  times  as  much  sound  fruit 
on  the  sprayed  as  on  the  unsprayed  plat,  or  a  saving  of  over  100 
bushels  per  acre. 

Besides  our  purely  experimental  plats,  several  acres  upon  another 
cranberry  bog  known  as  "  Long  Swamp  "  were  eprayed  by  Mr,  Holman. 
One  portion  was  eprayed  five  times  on  the  following  dates:  June  6-10, 
June  26-28,  July  18-21,  August  2-4,  and  August  18-19.  One  part  was 
sprayed  only  four  times.  The  first  plat,  which  was  also  sprayed  in 
1904,  was  estimated  to  have  from  80  to  100  per  cent  of  the  fruit  sound 
on  September  15.  On  the  area  Bpraye<l  only  in  1905  it  was  eetimated 
that  from  70  to  90  per  cent  of  the  fruit  was  sound.  On  the  plat  which 
only  received  the  first  four  applications  the  fruit  showed  somewhat  more 
rot  than  on  the  other  plats  at  picking  time.  The  fruit  on  these  plate 
liaa  in  former  years  been  almost  entirely  destroyed  by  rot. 

IMPOBTAHCE  OF  EABLT  APPLICATIONS. 

The  difference  in  the  appearance  of  thefruit  on  the  eprayed  and  unsprayed 
plats  was  very  marked  by  the  middle  of  July.  On  the  unsprayed  plats 
a  lai^e  proportion  of  the  fruit  was  blasted,  owing  to  the  early  attack  of 
the  scald  fungus  ((iuignardia),  while  on  the  sprayed  plats  but  little 
blasted  fruit  was  to  be  seen.  In  many  cases  at  least  one-half  of  the 
fruit  is  destroyed  by  blasting,  the  young  fruits  being  attacked  by  the 
fungus  at  about  Uie  time  the  blossoms  begin  to  fall.  In  order  to  pre- 
vent this,  one  of  the  iipplications  of  Bonleiiux  mixture  should  be  made 
immediately  nfler  the  vines  have  reached  their  msximum  Howering 


stage,  as  a  delay  of  a  week  at  tliis  time  nmy  make  a  difference  of  from 
25  to  50  per  cent  in  the  amount  of  fruit  destroyed  by  blasting. 

A  very  striking  illustration  of  this  fact  was  observed  upon  another 
hog  where  one  plat  had  been  sprayed  on  July  1  and  another  adjoining 
wa8  not  sprayed  until  July  8.  On  the  plat  sprayed  on  July  1,  when 
the  vines  had  just  reached  their  maximum  flowering  condition,  but 
very  little  blasted  fruit  could  be  found,  whereas  on  the  plat  which  had 
been  sprayed  on  July  8  about  one-half  of  the  fruit  had  been  blasted. 
This  and  other  observations  indicate  the  exceedingly  great  importance 
of  prompt  and  thorough  early  applications  of  the  fungicide.  In  case 
the  bog  to  be  sprayetl  is  flooded  for  insects  early  in  June,  the  first 
application  of  Bordeaux  mixture  should  be  made  within  a  day  or  two 
after  the  water  is  removed,  the  second  application  just  as  the  plants 
begin  flowering,  and  the  third  just  after  the  majority  of  the  blossoms 
have  appeared,  which  in  ordinary  seasons  will  be  about  the  first  of  July. 

EFFECT  OF  SPBATING  PLMTTS  WHEN  IN  FULL  BLOOH. 

In  order  to  determine  whether  any  injurj-  would  result  from  spraying 
the  plants  while  in  bloom,  part  of  one  plat  was  sprayed  when  in  full 
bloom,  nnd  the  amount  of  fruit  which  set  upon  this  plat  was  carefully 
compared  with  that  on  adjoining  plats  which  had  not  been  sprayed. 
No  difference  eould  be  noted  in  the  amount  of  fruit  on  the  sprayed  and 
on  the  unsprayed  plats.  In  addition,  certain  bunches  of  vines  were 
dipped  in  Bordeaux  mixture  when  in  full  bloom,  but  without  any 
apparent  injury  to  the  fruit.  From  our  observations  and  experiments 
it  does  not  appear  that  there  is  much  danger  of  loss  from  spraying  vines 
while  in  bloom.  What  little  loss  might  possibly  arise  from  this  cause 
would  be  very  slight  compared  with  the  amount  of  loss  from  blasted 
fruit  in  case  the  Bpraying  was  delayed  too  long. 

KEEPINO  QUALITIES  OF  SFBATED  AND  UNSPBAYED  FBTTXT. 

A  comparison  of  the  sprayed  and  unsprayed  fruit  nt  the  time  of 
picking  does  not  give  an  exact  idea  of  the  amount  of  profit  derived 
from  the  treatment,  afl  there  was  a  much  greater  loss  of  unsprayed  than 
of  sprayed  fruit  between  the  time  of  picking  and  the  time  the  berries 
were  marketed. 

In  order  to  compare  the  keeping  qualities  of  the  sprayed  and 
unsprayed  fruit,  as  well  as  unsprayed  fruit  which  had  been  treate<l 
with  a  solution  of  copper  sulphate  (I  part  to  1,000  of  water),  8,600 
berries,  perfectly  sound  so  far  as  could  be  seen  from  external  appear- 
ance, were  selected  from  fruit  picked  on  September  18,  1905.  Of  these, 
1,200  were  from  the  sprayed  plats  and  the  remainder  from  the  unsprayed 
check  pliits.  ThpHP  berries  were  kept  in  glass  dishes  in  the  laboratory 
and  counted  each  week,  in  onler  to  determine  the  amount  of  disease 


which  developed.  On  October  18,  about  the  time  the  fruit  from  the 
bog  was  marketed,  9.8  per  cent  of  the  sprayed  fruit  showed  diseased 
berries,  while  38.1  per  cent  of  the  unsprayed  fruit  and  37.4  per  cent  of 
the  unsprayed  fruit  which  had  been  treated  with  the  copper-sulphate 
solution  were  diseased.  In  other  words,  four  times  as  much  of  the 
unsprayed  &uit  decayed  between  the  time  of  picking  and  marketing  as 
of  the  sprayed  fruit. 

Parts  of  the  check  plate  which  were  worth  picking  were  picked  by 
hand  and  the  fruit  kept  separate.  This  fruit  was  sorted  for  shipment 
on  October  15, 1905,  when  from  85  to  90  per  cent  of  it  was  rotten.  Mr. 
Holman  states  that  40  per  cent  of  all  the  unsprayed  berries  from  Bun- 
ker Hill  bog  decayed  between  the  time  of  picking  and  marketing.  No 
treatment  of  the  berries  with  fungicides  after  picking  is  likely  to  give 
satisfactory  results,  as  we  have  found  that  the  decay  which  occurs  in 
storage  does  not  arise  from  germs  which  are  on  the  surface  of  the  fruit 
at  the  time  it  is  picked,  but  apparently  from  a  dormant  form  of  the 
fungUH  already  within  the  berries,  where  it  is  awaiting  favorable  condi- 
tions for  development. 

As  the  time  for  picking  approached,  so  much  of  the  Bordeaux  mix- 
ture adhered  to  the  sprayed  fruit  that  it  was  feared  enough  might  be 
present  when  the  berries  were  marketed  to  interfere  with  their  sale. 
This,  however,  did  not  prove  to  be  the  case,  as  the  greater  portion  of 
the  mixture  was  removed  from  the  fruit  during  the  process  of  picking, 
sorting,  and  preparing  the  fruit  for  market. 

As  the  result  of  three  years'  spraying  experiments,  it  is  safe  to  say 
that  by  the  proper  use  of  Bordeaux  mixture  the  loss  from  fungous  dis- 
eases can  be  reduced  to  10  per  cent  or  less.  The  loss  may  b^  slightly 
more  the  first  year  a  badly  diseased  bog  is  treated,  as  the  benefit,  as 
shown  in  these  experiments,  is  greater  the  second  year  than  the  first, 
and  is  evident  not  only  in  the  prevention  of  scald  and  rot  of  the  fruit, 
but  in  the  general  improvement,  thriftiness,  and  productiveness  of  the 
vines.  Bordeaux  mixture  has  also  been  applied  with  very  beneficial 
results  to  young  vines  not  yet  in  bearing,  the  leiives  of  which  were 
badly  affected  by  the  scald  fungus. 

COST  AND  BECOHHENDATIONS. 

The  cost  of  the  spraying  jvb  it  was  done  in  these  experiments  .iveraged 
from  $15  to  $20  an  acre,  the  mixture  being  applied  at  the  rate  of  four 
barrels,  or  200  gallons,  an  acre  at  each  application,  making  for  the  five 
applications  a  total  of  1,000  gallons  to  the  acre. 

In  undertaking  the  application  of  Bonleaux  mixture  it  is  necessary 
that  all  material  and  apparatus  be  in  perfect  readiness  before  the  time 
to  begin  the  work,  and  nothing  should  be  allowed  to  interfere  with  the 
application  of  the  fungicide  at  proper  intervals;  otherwise,  the  results 


will  be  unsatiefactory,  and  the  remedy  is  likely  to  be  unjustly  con- 
demned. 

The  neceseity  for  care  and  thoruughnees  in  the  preparation  and  appli- 
cation of  the  mixture  must  also  be  strongly  emphasized.  The  mixture 
should-  be  made  as  described  in  Farmers'  Bulletin  No.  221,  using  only 
good,  fresh  atone  lime  and  adding  resin-fishoil  soap.  A  good  nozzle 
(the  Vermorel  type  is  best)  should  be  used  and  the  vines  very  thor- 
oughly covered  at  each  spraying.  Four  barrels  of  the  mixture  to  the 
acre  are  ordinarily  sufiicient,  but  where  the  vines  are  veiy  dense  and 
heavy  five  barrels  may  be  necessary.  Where  there  is  an  excessive 
growth  of  vines,  it  will  be  found  advantageous  to  rake  them  with  a 
knife  rake  and  thin  them  out,  as  is  frequently  done  in  order  to  prepare 
a  bog  for  picking  with  scoops. 
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DISTRIBUTION  OF  THU  MORTON  CITRANGE 
I\   1906. 

In  the  course  of  the  experiments  conducted  by  the  Office  of  Plant 
Breeding  Investigations  of  this  Bureau,  several  new  hardy  citrus 
fruits,  or  citranges,  have  been  produced,  which  are  believed  to  pobbcbs 
special  value  for  general  cultivation  in  the  southern  sections  of  the 
United  States. 

Cooperative  arrangementB  were  made  by  which  the  trees  of  the 
new  varieties  are  to  be  distributed  through  this  Office,  and  Dr.  Her- 
bert J.  Webber,  Physiologist  in  Charge  of  Plant  Breeding  Investiga- 
tions, has  prepared  this  circular  especially  to  accompany  the  trees 
of  the  Morton  citrange. 

A.   J.    PlETERS, 

Botani.it  in  Charge. 
Approved : 

B.  T.  Gaij/jvcay. 

(jhief  of  Bureau. 

Washington,  D.  C,  February  12,  1906. 
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DISTEIBUTION  OF  THE  MORTON  CITRANOE. 

ORIGIN  AND  DESCRIPTION. 

For  several  years  the  Department  of  Agriculture  has  had  in  progress 
experiments  in  the  production  of  hardy  frostproof  oranges.  The  Tri- 
foliate orange,  which  is  grown  extensively  as  a  hedge  plant  in  the 
southern  United  States,  is  grown  out  of  doors  as  far  north  as  New  York. 
The  fruit  is  small,  very  bitter,  acrid,  gummy,  aeedy,  and  inedible.  This 
hardy  species  was  crossed  with  the  ordinary  sweet  orange,  with  the 
object  of  producing  hybrids  combining  the  hardy,  cold-resistant  charac- 
ter of  the  Trifoliate  species  with  the  desirable  fruit  qualities  of  the  sweet 
orange.  Prom  the  numerous  crosses  made  by  the  writer  in  conjunction 
with  Mr.  W.  T.  Swingle,  of  the  Department  of  Agriculture,  a  number  of 
hybrids  were  produced,  and  several  of  these  which  have  been  grown 
and  tested  give  evidence  of  being  of  considerable  value.  The  new 
hybrid  fruits  are  very  different  from  the  orange,  lemon,  lime,  or  any 
other  member  of  the  citrus  family  and  have  been  named  citranges. 

One  of  these  new  varieties,  or  citranges,  which  is  a  hybrid  of  the 
Trifoliate  orange,  used  as  the  mother  parent,  and  the  common  orange, 
used  as  the  father  parent,  has,  with  the  approval  of  the  Secretary  of 
Agriculture,  been  named  the"  Morton,"  in  honor  of  the  second  Secretarj'of 
Agriculture,  the  late  Honorable  J.  Sterling  Morton,  under  whose  admin- 
istration a  considerable  portion  of  the  work  on  citrus  fruits  in  Florida 
was  conducted,     A  technical  description  of  the  Morton  citrange  follows: 

Fruit  slightly  compressed,  spherical,  or  nearly  round;  large,  from  3  to  3i 
iiicheH  in  diameter  and  from  2i  to  3j  inches  higli.  Color  a  rather  light  orange 
yellow,  similar  to  the  Willita  citrange;  surface  Braooth  or  slightly  roughened  by 
small  depressions  over  some  of  the  large  oil  glands,  this  roughening  being  more 
pronounced  at  the  base  o!  the  fruit,  and  with  a  few  slight  furrows  running  from 
base  to  apex,  giviug  the  fruit  a  slightly  lobed  appearance.  Weight  medium, 
somewhat  tighter  than  water ;  calyx  persistent  but  inconspicuous,  as  in  ilie  case 
of  the  ordinary  orange;  rind  medium  thin,  <me-eightli  to  three-sixteenths  of  an 
inch  in  thickness,  lender,  not  adhering  so  close  to  fruit  as  in  the  Rusk  citrange, 
with  some  flavor  of  orange  and  some  of  Trifoliate  orange,  no  more  disagreeable 
to  tai^te  than  ordinary  orange;  oil  glands  similar  in  sixe  to  those  of  urdinary 
orange,  mainly  round;  pulp  translucent,  light  orange  yellow,  pulp  vesicles 
longer  and  siiiHller  than  in  ordinary  orange,  tender ;  segments  7  to  10,  separat- 
ing membranes  rather  thicker  and  Itrmer  than  in  ordinary  orange,  with  very 
slight  suggestion  of  the  Trifoliate  orange  bitterness;  texture  of  fruit  tender; 
axis  small,  one-quarter  to  live- sixteenths  of  an  inch  in  diameter;  flavor  sprightly 
acid,  with  a  peculiar  but  pleasant  taste,  sweeter  than  either  the  Kusk  or  Willite 
citrange  and  less  bitter ;  seedleaa  or  nearly  so  ;  aroma  pleasant  but  very  light, 
suggesting  both  the  common  orange  and  Trifoliate  oranjce.  Tree  similar  to  Tri- 
folial^  orange,  vigorous  and  hardy,  evergreen  or  semi-evergreen;  medium 
height,  shapely ;  leaves  trifolioliite  but  larger  than  those  of  ordinary  Trifoliat« 
orange,  i^ason  of  maturity  medium  early,  from  firpt  of  October  to  last  of 
November. 
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The  fruit  of  the  Mortoh  citrange  ib  very  similar  in  appearance  to  that 
of  an  ordinary  orange,  from  which  it  can  be  dlBtingnished  only  by  care- 
ful examination.  It  is  rather  too  sour  to  eat  out  of  hand,  but  when 
eaten  with  sugar,  or  the  pulp  taken  out  of  the  fruit  and  served  with 
sugar,  as  is  frequently  done  in  the  caae  of  the  grapefruit,  it  will  be 
found  very  palatable.  It  makes  a  very  excellent  citrangeade,  similar  to 
lemonade,  and  may  be  used  for  culinary  purposes  in  making  piee,  cakes, 
etc.  As  an  eating  fruit,  the  Morton  is  probably  better  than  the  other 
varieties  or  scions  of  the  citrange  which  have  thus  far  been  introduced, 
namely,  the  Rusk  and  Willite  citrangee.  It  is,  however,  inferior  to  the 
Rusk  citrange  for  preserving  purpoBes  and  is  not  equal  to  the  Willits 
citrange  to  use  as  a  substitute  for  the  lemon. 

HARDINESS. 

While  the  hardiness  or  cold  resistance  of  the  Morton  citrange  has  not 
been  thoroughly  tested,  it  is  known  to  be  very  hardy  in  comparison  with 
the  ordinary  orange.  Young  trees  in  northern  Florida  have  endured 
temperatures  between  15°  and  18°  F.  without  noticeable  effect.  At 
the  Georgia  Experiment  Station  the  Morton  citrange  has  withstood  the 
winters  since  lt)0O  and  has  there  been  subjected  to  a  temperature  of 
8"  F.  above  zero. 

It  is  believed  that  the  trees  can  be  grown  without  protection  in  South 
Carolina,  (ieorgia,  northern  Florida,  Alabama,  southwestern  Tennessee, 
Mississippi,  Louisiana,  eastern  and  southern  Texas,  southern  Arkansas, 
southern  Arizona,  southern  New  Mexico,  and  the  warm  regions  of  low 
altitude  in  California,  Oregon,  and  possibly  Washington.  Tlie  distri- 
bution of  the  stock  of  this  variety  by  the  Department  of  Agriculture  will 
be  limited  to  these  eections. 

CULTIVATION. 

The  Morton  citrange  is  not  recommended  for  commercial  cultivation  on 
a  large  scale.  While  the  fruit  is  of  undoubted  value,  it  does  not  com- 
pare in  quality  with  the  fine  oranges  of  Florida  and  California.  Its 
greatest  value  will  probably  be  in  its  use  as  a  "home"  fruit.  A  few 
trees  should  be  grown  in  the  yard  or  garden,  and  these  will  furnish 
sufficient  fruits  for  home  use. 

The  trees  for  distribution  are  budded  on  hardy  Trifoliate  orange  stocks. 
The  bude  were  inserted  low  on  the  stocks,  and  the  point  of  union  of  the 
stock  and  scion  can  in  most  cases  be  easily  distinguished  about  3  to  6 
inches  above  the  roots. 

No  special  soil  can  be  recommended  at  present  for  the  citrange,  as 
our  experience  with  the  variety  is  as  yet  too  limited.  The  soil,  how- 
ever, should  be  thoroughly  drained. 

In  planting,  follow  the  ordinary  practice  use<l  in  planting  other  fruit 
trees,  such  as  peach  trees,  pear  trees,  etc.     The  tree  of  the  Morton  citrange 


growB  to  a  height  of  from  16  to  20  feet  or  more,  with  a  top  from  10  to 
12  feet  in  diameter. 

In  most  soitB  the  trees  will  require  to  be  manured  if  they  are  to  do 
well,  Citru8  fruits  in  general  require  a  fertilizer  high  in  potash  con- 
tent. The  ordinary  orange  tree  fertilizer  contains  from  3  to  4  per  cent 
of  ammonia,  5  to  6  per  cent  of  phosphoric  acid,  and  10  to  IS  per  cent 
of  potash.  The  citrange  should  probably  be  cultivated  in  general  about 
the  same  as  peach  trees  or  pear  trees. 

In  ordinary  practice  citrus  trees  are  not  pruned,  except  when  young 
in  order  to  guide  and  shape  the  first  growth.  It  is  believed  that  very 
little  or  no  pruning  will  be  necessary  with  the  citrange.  The  trees  dis- 
tributed are  buds  seven  or  eight  months  old,  and  if  they  receive  proper 
care  they  should  produce  their  fhst  fruit  in  about  three  to  four  years  after 
planting. 

REPORT  OP  RESULTS  DESIRED. 

The  cultivation  of  the  citrange  is  experimental,  as  the  fruit  is  entirely 
new  and  comparatively  untried,  and  the  extension  of  the  cultivation  of 
the  variety  and  the  results  obtained  with  it  will  be  an  interesting  item 
in  the  annals  of  American  horticulture.  It  is  earnestly  urged  that  all 
persons  who  receive  the  trees  should  give  them  special  care.  A  record 
will  be  kept  by  the  Department  of  Agriculture  of  the  name  and  address 
of  every  person  to  whom  stock  is  sent,  and  in  due  time  reports  will  be 
requested  from  each  on  the  condition  of  the  trees  and  the  results  ob- 
tained. The  trees  sent  out  are  of  considerable  value,  in  i-iew  of  their 
limited  number  and  the  fact  that  the  stock  of  this  variety  can  not  be  ob- 
tained elsewhere.  Persons  who  receive  the  trees  are  urged  to  aid  the 
Department  in  introducing  and  establishing  the  variety  by  making  notes 
on  the  trees  as  to  hardiness,  behavior  under  the  methods  of  fertilization 
and  cultivation  given,  character  of  the  soil,  value  and  uses  of  the  fruit, 
etc.,  and  be  prepared  to  furnish  the  Department  with  a  careful  record 
in  regard  to  the  results  obtained. 

PUBLICATION  ON  THE  aTRANOE. 
A  detailed  report  has  been  prepared  giving  an  account  of  the  experi- 
ments which  led  to  the  production  of  the  Morton  citrange  and  containing 
colored  and  photographic  illuBtration?  of  the  fruit  and  tree.  As  soon 
as  this  report  is  printed,  a  copy  will  he  sent  to  every  person  who  has 
received  trees  of  the  variety. 

Herbert  J.  Webber. 
Physiologist  in  Charge  of 

Plant  Breeding  Investigations, 
Approved : 

A.  F.  Woods, 

Assistant  GMef  of  Burenu. 
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THE  WRAPPING  OF  APPLE  GRAFTS  AND  ITS  RELATION 
TO  THE  CROWN-GALL  DISEASE. 


INTRODUOTION. 

The  crown-gall  diBease  of  apple  trees,  as  indicated  in  a  recent  pub- 
lication of  the  Bureau  of  Plant  Industry,'  appears  in  three  distinct 
types — the  hard  crown-gall,  the  soft  crown-gall,  and  the  hairy-root 
forms.  While  tlie  hairy-root  disease  of  apples  has  usually  been  con- 
sidered as  a  type  of  the  crown-gall  disease,  it  in  reality  is  an  entirely 
different  trouble,  with  manifestations  which  are  not  in  the  least  like 
those  met  with  in  the  true  crown-gall  disease.  The  soft  type  of  crown- 
gall  on  the  apple  has  not  yet  been  clearly  differentiated  from  the  hard 
type,  and  in  the  following  discussion  the  two  are  considered  as  one. 

The  knots  which  characterize  the  crown-gall  disease  of  the  apple 
usually  appear  at  some  point,  either  on  the  root  piece  or  on  the  scion, 
where  the  two  are  united ;  that  is,  the  gall  may  form  at  the  end  of  the 
tongue  of  either  the  scion  or  root  piece,  or  at  any  point  where  either 
piece  has  been  wounded.  This  fact  is  one  commonly  recognized  by 
all  nurserj'men  and  scientific  workers  who  have  studied  this  disease. 
About  90  per  cent  of  these  knots  will  appear  on  the  end  of  the  scion 
piece.  The  exact  cause  of  the  formation  of  the  gall  is  as  yet  somewhat 
uncertain.  It  would  seem,  however,  that,  whatever  the  cause,  the 
point  most  exposed  to  the  disturbing  factor,  whether  it  be  due  to  a 
fungus,  to  bacteria,  or  to  soil  or  atmospheric  conditions,  is  the  junction 
of  the  scion  and  root  piece. 

When  the  newly  made  grafts  are  laid  away  in  the  grafting  cellar 
either  in  sawdust,  excelsior,  moss,  or  other  bedding  material,  callous 
tissue  begins  to  form  on  the  cut  surfaces  of  both  scion  and  root  piece. 
This  callous  tissue  from  the  two  pieces  will  in  time  fill  the  intervening 
spaces  between  the  surfaces  of  the  scion  and  the  root  piece,  and  ulti- 
mately the  root  callus  and  the  scion  callus  will  join.  Where  the  root 
piece  and  the  scion  are  of  exactly  the  same  size  and  where  they  are 
united  so  as  to  fit  exactly,  a  very  perfect  union  will  take  place.  Where 
there  is  a  difference  in  size  between  the  root  piece  and  the  scion,  or 
where  they  are  more  or  less  imperfectly  fitted,  as  is  almost  always  the 
case  in  commercial  grafts,  the  callus  formed  by  the  scion  and  the  root 
piece  will  not  always  meet  along  equal  planes.  In  these  cases  there 
will  be  a  tendency  for  the  callus  forming  on  any  surface  of  either  piece 

'  Bulletin  No.  90,  Part  11,  Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agriculture, 
"  The  Crown-tiall  and  Hairy-Root  Diseaeea  of  the  Apple  Tree,"  1905. 
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which  is  not  in  direct  contact  with  an  opposite  surface  (no  matter  how 
small  this  surface  may  be)  to  grow  out  from  this  surface,  either  later- 
ally or  down  or  up  out  into  the  air,  with  nothing  to  prevent  its  growing 
into  email  lumps,  which  may  reach  considerable  size.  Very  frequently 
the  pressure  exerted  by  the  growing  callus  will  push  the  tongue  of  the 
graft  outward.  A  thick  cubIuoii  of  callus  will  then  form  between  the 
scion  and  root  piece. 

The  object  of  all  grafting  should  be  to  bring  about  as  rapid  a  union 
between  the  two  grafted  parts  as  possible,  with  the  smallest  possible 
period  during  which  an  open  wound  is  allowed  to  remain  into  which 
disturbing  factors  may  enter.  With  this  in  mind,  a  number  of  experi- 
ments were  made  during  the  past  year,  the  specific  obje(^t8  of  which 
were  to  confine  the  formation  of  callus  as  far  as  possible  to  the  spaces 
between  the  root  and  scion  pieces,  thereby  bringing  about  a  closer  and 
more  effective  union  and  reducing  the  chances  for  the  entrance  of 
possible  disturbing  factors. 

It  is  intimated  that  the  formation  of  the  hard  and  soft  types  of  apple 
crown-gall  may  be  due  either  to  a  proliferation  of  callous  tissue  in  cases 
where  an  uneven  union  is  taking  place  and  where  the  callus  has  had  a 
chance  to  grow  out  laterally  in  an  unrestricted  manner,  or  to  fungi, 
bacteria,  or  unfavorable  soil  or  atmospheric  conditions.  Whatever  the 
cause,  the  making  of  a  perfect  union  in  the  shortest  possible  time  may 
serve  to  prevent  the  trouble  almost  wholly  if  the  first  explanation  given 
be  the  cause,  and  at  least  largely  remove  the  danger  of  a  possible 
infection  if  the  second  explanation  is  found  to  hold  good. 

AOOOUVT  OF  £XFEEIH£NTS. 
In  order  to  confine  the  formation  of  the  callus,  a  number  of  grafts 
were  WTapped  with  various  materials  during  the  winter  of  1904-5.  The 
wrapping  idea  is  no  new  one,  because  cloth  and  paper  were  used  by 
nurserymen  many  years  ago  in  connection  with  various  types  of  root  and 
top  grafting.  At  the  present  time  cloth  and  paper  are  used  very  little, 
because  the  system  of  thread  wrapping  will  give  a  larger  number  of 
grafts  in  a  given  period  of  time.  The  materials  used  in  our  experiments 
were  cloth,  thin  sheet  rubber  (dental  rubber),  and  waxed  paper.  In 
addition  to  this,  grafts  were  made  with  plain  thread  and  waxed  thread, 
and  some  grafts  were  wrapped  with  plain  thread  and  afterwards  the 
whole  union  was  covered  with  grafting  wax.  One  series  of  grafts  was 
made  without  any  wrapping  of  cloth  or  thread  whatever,  the  pieces  being 
simply  fitted  together  with  care.  All  grafts  made  were  of  the  type 
known  as  tongue  or  whip  grafts.  The  work  was  done  by  an  expert,  so 
that  all  of  the  grafts  may  be  considered  as  especially  well  made.  No.  1 
Kansas  roots  and  a  selected  lot  of  scions  of  the  following  varieties  were 
used:  Winesap,  York  Imperial,  Wealthy,  Missouri,  and  Northern  Spy. 
The  grafts  were  made  in  February,  1905.     They  were  stored  in  chopped 


excelsior  for  about  eix  weeks,  were  then  planted  in  eight  difFerent  locali- 
ties in  MisBouri,  Illinois,  Iowa,  Nebraska,  Kansas,  and  Arkansas,  and 
given  the  usaal  cultivation  during  the  summer.  All  showed  a  fair  stand 
in  November,  1905,  Some  of  the  grafts  were  dug  in  November  and 
December,  1905,  one-third  of  the  total  number  planted  in  five  test  plats 
in  four  States  being  dug.  The  results  obtained  are  given  in  another 
chapter. 

KAMHEB   OF   WBAPPINa. 

The  manner  in  which  the  wrapping  was  made  and  the  material  used 
may  be  briefly  described  as  follows  : 

Cloth. — The  cloth  used  was  a  cheap  black  calico  of  the  poorest 
grade  obtainable  in  the  market.  This  was  torn  into  strip?  1  inch  wide 
and  4  or  5  inches  long.  After  the  graft  was  made,  one  end  of  the  cloth 
was  dipped  for  one-half  inch  into  hot  melted  grafting  wax.  Starting 
with  tlie  other  end,  the  cloth  was  then  wrapped  tightly  around  the  scion 
and  the  free  waxed  end  pressed  down.     This  completed  the  operation. 

Rubber. — The  rubber  used  was  of  a  quality  similar  to  dental  rubber, 
which  is  also  frequently  used  for  insulating  wires.  It  was  bought  in 
rolls  1  inch  wide,  and  was  cut  off  io  such  lengths  as  were  necessary  to 
completely  envelop  the  union.  The  rubber  was  usually  ^Tapped  bo  as 
to  go  around  the  union  twice,  and  the  free  end  was  fastened  with  rubber 
cement  applied  with  a  brush. 

W'ttXfA  paprr. — Sheets  of  ordinary  ungluzed  printers'  paper  were  waxed 
on  one  side  by  coating  them  with  hot  grafting  wax  applied  with  a  paint 
brush.  They  were  then  cut  into  inch  strips,  10  to  20  sheets  being  cut 
at  one  time,  and  these  again  into  strips  about  4  or  .5  incbt^s  long.  One 
paper  strip  was  then  wrapped  around  the  union,  the  waxed  side  toward 
the  graft,  the  free  end  being  stuck  down  by  pressing  it  on. 

Ptam  thread. — The  thread  used  for  the  ordinary  grafts  was  a  machine 
cotton.  No.  9. 

Wtiied  thread. — The  thread  used  was  a  machine  cotton,  No.  28.  This 
thread  was  soaked  in  hot  grafting  wax  until  thoroughly  penetrated  and 
was  then  allowed  to  drain  while  hot. 

Plain  thread  uiitk  unum  waxed. — These  were  ordinary  grafts  made 
with  plain  thread,  wrapped  as  previously  described,  and  then  coated 
with  melted  grafting  wax  nearly  at  the  point  of  hardening. 

aSAFTS  LEFT  UKWKAFPED. 

The  grafts  left  without  wrapping  of  any  kind  were  made  with  special 
care,  ao  that  when  the  roots  and  scions  were  joined  they  remained  firmly 
united. 

&ESULTS  OF  WKAPPINa. 

After  digging  the  grafts,  a  careful  examination  of  (he  variouH  series 
was  made  to  determine  the  effect  of  the  wrapping  on  the  union  and  on 
the  presence  or  absence  of  crown-gall  formation. 


The  following  table  shows  the  number  of  apple  trees  dug;,  the  char- 
acter of  the  wrapping,  and  the  number  imd  percentage  of  smooth  trees 
and  rough  trees,  the  latter  class  including  all  trees  which  were  found 
to  have  crown-gall,  irregular  callus,  or  hairy-root  formations: 
Table  I.— Comparison  of  smooth  trees  and  rotufh  trees  resulting  ich&n  different 
metkoda  of  grafting  mere  used. 

Kind  of  »T»P  Dill*.  inumher  "i       ~      "     "    .  ■   ^  "    " 

I  I  Number.  I  Per  r« 

Rubber _ (IS  t  SW  "         M 

fiaiuihrpad.";"."!;!-;.  \i\\.\^...y  ^..^.\v.. 

Wsipd  thread 

Plain  threait  wltli  union  ivaxed . 

enwrapped. _.',.. .,  ,..--,,-.,. 

Two  series  of  facts  may  be  deduced  from  this  table — 

( 1 )  The  effect  of  the  various  kinds  of  wrapping  on  the  smoothness  of 
the  union. 

(2)  The  effect  of  wrapping  on  the  presence  or  absence  of  crown-gall 
formations. 

EFFECT    UPON    THE   I'NION. 

Some  brief  notes  on  the  effect  of  the  wrapping  on  the  union  follow. 
By  a  smooth  graft  is  meant  one  which  shows  no  uneven  or  irregular 
masses  of  callus.  In  the  smooth  grafts  all  parts  are  firmly  united,  so 
that  no  ridge  or  roughness  is  felt  when  the  union  is  rubbed  with  the 
fingers.     The. grafts  were  graded  with  the  greatest  care. 

Cloth. — When  the  grafts  were  planted  in  the  spring  the  cloth  was 
usually  intact.  When  dug  in  the  autumn  it  had  almost  entirely  rotted 
away  on  all  grafts.  The  union  which  resulted  under  the  cloth  was 
generally  smooth  and  very  even.  In  many  cases  it  was  difficult  to 
detect  the  original  position  of  the  scion  and  root  parts.  The  cloth  had 
evidently  remained  in  position  long  enough  to  thoroughly  confine  the 
callus  to  the  spaces  between  the  wounded  surfaces. 

Rubier. — When  the  grafts  were  planted  the  rubber  wrapping  was 
wholly  intact.  When  dug  the  rubber  was  still  found  around  the  union 
in  the  majority  of  cases.  It  had,  however,  exerted  no  injurious  effect, 
because,  as  the  young  trees  had  grown  in  diameter,  the  rubber  had 
expanded.  The  roots  had  frequently  punctured  the  rubber  freely.  In 
other  words,  the  rubber  had  in  no  way  retarded  the  growth.  The 
unions  formed  under  the  rubber  were  smooth  and  even;  in  fact,  they 
were  the  most  perfect  of  all  those  formed  in  the  experiment.  The  rub- 
ber covering  was  practically  waterproof.  So  perfect  were  the  unions 
that  in  many  cases  it  was  possible  to  detect  the  line  of  demarcation 
between  the  root  and  scion  only  by  the  difference  in  color. 
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Waxed  paper. — When  planted  in  the  spring  the  waxed  paper  had  not 
rotted,  but  it  had  a  tendency  to  become  unrolled,  dne  probKbly  to  too 
much  oil  in  the  wax.  When  dug  in  the  autumn  the  paper  had  mostly 
disappeared.  The  grafts  showed  many  smooth  trees,  but  the  percentage 
was  not  nearly  so  large  ae  in  the  case  of  those  wrapped  with  rubber  or 
cloth.  Attention  should  he  called  to  the  fact  that  in  ail  grafts  where 
wax  was  used  the  wax  itself  seemed  to  exert  an  unfavorable  effect  on 
the  union,  and  the  writers  are  inclined  to  discourage  its  use  wherever  it 
comee  into  direct  contact  with  wounded  surfaces. 

Plain  thread. — When  planted  in  the  spring  the  plain  thread  had  in 
many  instances  entirely  rotted  away.  The  grafts  when  dug  showed 
many  callous  proliferations.  The  percentage  of  smooth  grafts  was  low 
when  compared  with  rubber  or  cloth  wrappings.  The  results  were 
about  as  good  as  those  secured  hy  the  use  of  waxed  paper  wrapping 
and  a  little  better  than  those  obtained  with  waxed  thread. 

Wamd  thread. — When  the  grafts  were  planted  the  waxed  thread  was 
intact.  When  dug  in  the  autumn  the  grafts  showed  from  6  to  8  per 
cent  with  knots  caused  hy  the  pressure  exerted  by  the  thread,  which 
had  not  rotted  away  because  the  wax  protected  it  more  or  less.  The 
percentage  of  smooth  trees  aside  from  this  was  almost  the  same  as  for 
the  plain  thread.  No  perceptible  advantage  appeared  to  be  gained  by 
the  use  of  waxed  thread  as  compared  with  plain  thread. 

Plain  thread  leith  union  iraxed. — At  the  time  of  planting  it  was  noted 
that  the  wax  had  in  many  instances  penetrated  between  the  surface  of 
the  two  pieces.  The  callus  had  formed  in  irregular  masses,  there  being 
nothing  to  confine  it.  It  furthermore  appeared  as  it  the  wax  had  exerted 
the  unfavorable  effect  already  referred  to  in  connection  with  the  use  of 
waxed  paper.  When  dug  the  trees  in  the  majority. of  instances  showed 
thread  knots,  due  no  doubt  lo  the  fact  that  the  wax  had  retarded  the 
rotting  away  of  the  thread.  The  unions  were  usually  rough.  The 
unfavorable  effect  ascribed  to  the  wax  was  evident  not  only  in  the 
immediate  wound  .areas,  but  also  all  along  the  hark  on  both  scion  and 
root  pieties,  wherever  the  wax  came  in  contact  with  the  tissue. 

Unwrapped  ffrafis. — The  grafts  with  no  wrapping  showed  the  excess- 
ive development  of  callus  more  than  any  others.  However,  many  of 
the  resulting  trees  when  dug  in  the  autumn  showed  fairly  good  unions. 
The  grafts  as  a  whole  fell  below  the  wrapped  ones  in  the  number  of 
smooth  trees.  There  were  more  deficient  trees  in  this  lot,  with  the 
possible  ex<^eption  of  those  waxed  over,  owing  to  defective  unions  and 
failures  to  form  a  union. 

KFKEl'T    ox    CKinVN-dAl-L   tXJHMATlON. 

Ab  indicated  in  the  introduction,  one  of  the  objects  of  the  experiment 
was  to  determine  whether  by  wrapping  grafts  it  would  be  possible  to 
reduce  the  number  of  trees  affected  with  crown-gall.     In  the  following 


table  the  total  number  of  trees  dug  ie  given  ;  also  the  kind  of  wrapping, 
and  the  number  and  percentage  of  smooth  trees,  crown-gall  trees,  and 
hairy-root  trees : 

Table  11.  — Comparison  of  nmootk  iTten  and  trees  affected  trilh  crdmn-gall  and 
hairy-root,  resulting  irhen  different  methods  of  grafting  were  used. 

Kind  □(  wrappinii. 

Wai«d  paper 
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A  study  of  this  table  will  show  that  the  wrapping  reduced  the  number 
of  crown-gall  trees  very  materially,  but  the  results  given  should  be  con- 
sidered as  preliminiiry  and  the  figures  as  relative  rather  than  absolute. 
Only  a  small  percentage  of  the  trees  under  test  have  so  far  been  dug. 
The  remainder  will  be  dug  after  one  or  two  years'  growth. 

The  most  effective  wrapping,  so  far  as  the  true  crown-gall  is  cojicemed, 
was  that  made  of  rubber  (86.5  per  cent  of  smooth  trees) .  followed  closely 
by  cloth  (85.1  per  cent  of  smooth  trees).  The  cloth  wrapping,  how- 
ever, shows  the  highest  percentage  of  smooth  trees  per  100  grafts  planted, 
when  not  only  the  crown-gall  but  also  the  hairy-root  are  considered. 
The  difference  is  very  slight,  however.  The  other  wrappings  show  less 
favorable  results,  least  of  all  in  the  case  of  the  grafts  wrapped  with  plain 
thread  and  covered  with  grafting  wax  (44.2  per  cent  of  smooth  trees), 
followed  closely  by  those  with  no  wrapping  whatever  (54.8  per  cent  of 
smooth  trees). 

REOOMUENDATIONS. 

From  the  results  so  far  obtained,  the  use  of  either  cloth  or  rubber  as 
material  for  wrapping  apple  grafts  is  recommended.  Owing  to  the 
expense  involved  in  the  use  of  rubber,  cloth  will  be  found  the  most 
desirable,  and  in  most  cases  will  probably  give  reeults  fully  as  satisfac- 
tory as  rubber.  The  writers  strongly  advise  against  the  wrapping  of 
grafts  with  thread  and  subsequently  waxing  the  grafts. 

suaaESTioN  to  nubserthek. 

The  results  obtained  .from  the  experimental  plats  having  shown  that 
the  wrapping  has  materially  reduced  the  number  of  crown-gall  and  other 
types  of  rough  trees,  it  will  be  very  desirable  to  test  these  results  on  a 
larger  scale.  The  grafts  in  these  experiments  were  all  made  with  the 
greatest  care,  and  it  would  seem  probable  that  the  number  of  smooth 
trees  obtained  was  therefore  larger  than  might  be  the  case  where  com- 
mercial grafts  are  made.    The  latter  are  usually  not  fitted  with  as  much 
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care,  either  with  respect  to  size  of  scion  and  root  pieces  or  with  regard 
to  an  even  and  close  union  in  the  freshly  made  graft.  It  is  therefore 
ur^ed  that  nurserymen  generally  test  the  wrapping  of  their  grafts  this 
winter,  either  with  rubber  or  cloth,  after  the  manner  previously  deBcribed. 
Care  should  be  taken  in  setting  out  grafts  with  different  kinds  of 
wrapping  to  treat  them  in  the  same  manner,  that  is— 

(1)  Use  the  same  variety  of  scion. 

(2)  Use  the  same  stock  of  roots. 

(3)  Make  the  grafts  at  the  same  time. 

(4)  Plant  the  grafts  on  the  same  date. 

(5)  Plant  in  the  same  field  or  at  least  nn  similar  soil. 

(6)  Cultivate  all  grafts  alike. 

Where  sucii  tests  are  made,  it  is  requested  that  the  Bureau  of  Plant 
Industry  be  infonned,  so  that  all  the  experiments  may  be  compared. 

It  may  prove  of  interest  to  estimate  the  total  number  of  smooth  and 
rough  trees  to  the  acre  which  would  result  from  the  use  of  various 
wrappings,  estimating  18,000  grafts  to  the  acre  and  using  as  a  basis  the 
percentages  of  such  trees  obtained  in  the  tests  described  in  these  pages. 
By  smooth  trees  are  meant  trees  free  from  crown-gall  and  other  diseases; 
by  rough  trees,  trees  affected  with  true  crown-gall,  hairy-root,  or  mani- 
festations of  other  diseases  at  or  near  the  point  of  union.  This  estimate 
has  been  attempted  in  the  following  table,  which  should  he  regarded 
only  as  suggestive,  however.  The  results  are  averaged  from  five  identical 
plats  in  four  different  States,  containing  about  9,000  grafts. 
Tarlr  lll.—Eslimateof  the  number  of  tmooth  trees  and  rough  trees  which  can  lie 
raised  on  an  acre  of  land  bt/  uiiinff-rariout  methoda  of  Rafting. 
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( 1 )  The  crown-gall  disease  of  sipple  trees  usually  appeiirs  at  or  near 
the  union  of  the  scion  and  root  piece. 

(2)  The  crown-gall  disease  may  be  due  to  an  excessive  growth  of 
callus,  or  to  an  infection  of  fungi,  bacteria,  or  other  agencies  at  or  near 
the  union. 

(3)  Protection  of  the  graft  at  the  union  will  sen-e  to  induce  ii  hetter 
union  and  may  also  aid  in  keeping  out  disturbing  factors. 

(4)  In  making  grafts  care  should  be  taken  to  use  root  and  scion 
pieces  of  tis  nearly  the  same  size  as  imssible. 
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(5)  Grafts  wrapped  with  doth  and  with  rubber  yielded  85.1  percent 
and  86.5  per  cent  of  smooth  trees,  respectively. 

(6)  Ordinary  thread  graftt;  yielded  68.5  per  cent  of  smooth  trees; 
plain  thread  grafts  with  the  union  waxed,  44.2  per  cent;  grafts  with  no 
wrapping,  64.8  per  cent. 

(7)  It  is  recommended  that  apple  grafts  be  wrapped  with  cloth  or 
rubber. 

o 
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GARLICKY  WHEAT. 


INTBODUOnON. 

■Wild  garlic,  Allium  vineale  L.,  was  introduced  into  the  United 
States  from  Europe  considerably  more  than  a  century  ago.  Since  its 
introduction  it  has  made  a  slow  but  steady  advance,  and  is  now 
found  growing  more  or  less  abundantly  throughout  the  greater  part 
of  West  Virginia,  Virginia,  Maryland,  Delaware,  Tennessee,  North 
Carolina,  the  northern  part  of  South  Carolina,  the  southern  part  of 
I'emisylvania,  New  Jersey,  and  Connecticut,  and  locally  in  ahnost 
every  State  east  of  the  Mississippi  River.  In  all  places  where  it  has 
become  well  established  it  is  a  veritable  pest  to  farmers,  millers,  grain 
dealers,  and  dairymen. 

Wild  garlic  is  one  of  the  worst  weeds  to  eradicate  after  it  has  once 
gained  a  foothold,  being  propagated  by  undei^round  bulbs,  aerial 
Imlblete,  and  in  some  sections  by  seeds. 

WHEAT  OOKTAININCl  dAXLLO. 

The  presence  of  wild  garhc  in  the  grain  fields  of  the  central  eastern 
States  and  in  other  sections  where  it  is  locally  abundant  has  caused  a 
very  great  loss  to  agriculture.  Farmers  have  been  obliged  to  sell  their 
garlicky  wheat  at  greatly  reduced  prices,  principally  because  foreign 
markets  will  not  buy  it  except  at  a  low  price,  and  millers  as  a  rule 
refuse  to  handle  it,  for  they  have  been  able  to  grind  garlicky  grain  only 
at  a  much  increased  cost.  The  garlic  bulblets  gum  the  rollers,  neces- 
sitating the  stopping  of  the  milk  and  the  washing  of  the  rollers  before 
the  grinding  can  be  resumed.  The  frequency  with  which  the  washing 
must  be  done  depends  on  the  quantity  of  garUc  present.  In  extreme 
cases  the  washing  miist  be  repeated  every  two  or  three  hours,  the 
operation  requiring  from  ten  to  fifteen  minutes  for  each  set  of  rollers. 

Furthermore,  flour  made  from  wheat  mixed  with  garlic  bulblets  is  of 
inferior  quality,  as  bread  made  from  such  flour  has  the  garhc  odor  so 
disagreeable  to  most  people.  This  is  especially  noticeable  if  the 
bread  is  eaten  warm.  Moreover,  on  boards  of  trade,  wheat  containing 
garhc  bulblets  in  considerable  quantity  is  graded  as  "Rejected,"  and 
is  then  sold  only  on  sample.  Wheat  of  this  character  is  generally  sold 
at  a  price  ranging  from  20  to  40  per  cent  lower  than  No.  2  Red.     How- 
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ever,  if  the  garlic  bulblets  are  present  onlj-  in  comparatively  small 
quantity  (iisually  less  than  one-fourth  of  1  per  cent)  it  may  pass  as 
No.  2  Red,  depending  largely  on  the  other  foreign  substances  present 
and  the  amount  of  water  in  the  grain. 

At  present  there  are  no  available  data  showing  definitely  the  extent 
of  the  loss  due  to  the  presence  of  garlic  in  grain;  but  in  wheat  alone 
this  loss  is  known  to  be  very  great.  In  many  sections  the  growing  of 
wheat  has  been  almost  wholly  abandoned  as  a  result  of  the  reduced 
price  at  which  garlicky  wheat  must  be  sold.  An  annual  loss  of 
$1,500,000  is  undoubtedly  a  very  conservative  figure.  It  has  been 
estimated  by  members  of  the  Chamber  of  Commerce  of  Baltimore  that 
60  per  cent  of  the  wheat  grown  in  that  section  of  the  United  States 
contains  more  or  less  garlic.  The  three  States  in  which  garlic  does 
the  greatest  injury  to  the  wheat  crop  are  Maryland,  Vii^inia,  and 
Tennessee.  The  average  yield  of  wheat  from  these  three  States 
during  the  five  years  from  1900  to  1904,  inclusive,  was  just  short  of 
29,000,000  busheb.  Allowing  that  50  per  cent  of  this  wheat  contains 
garlic,  we  have  14,500,000  bushels  of  garlicky  wheat  in  these  three 
States  alone.  But  granting  that  only  one-half  of  this  amount  con- 
tains garlic  in  sufficient  quantity  to  throw  it  out  of  grade,  we  still 
have  7,250,000  bushels  of  wheat  which  must  be  sold  at  a  greatly 
reduced  price.  A  reduction  of  only  15  cents  per  bushel  means  more 
than  a  milUon  dollars  annually  to  the  farmers  of  Maryland,  Virginia, 
and  Tennessee.  The  members  of  a  prominent  firm  of  grain  exporters 
in  Baltimore  state  that  the  depreciation  for  the  Maryland  crop  alone, 
which  amounts  to  about  12,000,000  bushels  annually,  will  be  fully  5 
to  10  cents  per  bushel,  or  an  equivalent  of  $600,000  to  $1,200,000.  A 
large  quantity  of  garUcky  wheat,  however,  does  not  get  into  the  ele- 
vators, being  fit  only  for  feeding  purposes.  Mr.  R.  L.  Wells"  states 
that,  in  Tennessee,  wheat  containing  garlic  bulblets  has  been  sold  as 
low  as  15  cents  per  bushel  to  feed  stock. 

EXPEBiMiiinB  nr  separathto  oabxjo  fbok  wheat. 

The  presence  of  the  aerial  bulblets  of  wild  garlic  in  wheat  has  always 
been  objectionable,  principally  because  of  the  extreme  difficulty  of 
separating  them  from  the  wheat.  While  some  of  the  lighter,  imma- 
ture bulblets  can  be  blown  out  by  a  good  fanning  mill,  the  greater 
quantity  are  of  practically  the  same  size  and  weight  as  the  wheat  ker- 
nels. Plate  I  shows  wheat  kernels  and  the  aerial  bulblets  of  wild  gar- 
lic of  natural  size.  This  similarity  in  size  and  shape  makes  it  impos- 
sible to  separate  them  during  the  autumn  or  early  winter  by  the  use  of 
the  ordinarj-  cleaning  machinery  usually  found  in  the  majority  of  flour 
mills  and  elevators,  i.  e.,  by  screening  and  fanning.     If  the  bulblets 
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are  allowed  to  freeze,  they  afterwards  become  dry  aud  are  then  quite 
readily  blown  out,  but  this  is  not  always  practicable. 

In  view  of  this  fact  experiments  were  undertaken  in  June,  1905,  in 
order  to  ascertain  whether  the  mixture  of  garUc  and  wheat  could  not 
he  dried  artificially,  thereby  reducing  the  weight  of  the  bulblets  to 
such  an  extent  that  they  could  be  satisfactorily  removed  as  soon  as 
the  grain  is  ready  for  market.  The  detailed  results  of  these  experi- 
ments" are  given  in  the  following  pages. 


Lot  A  consisted  of  approximately  44  bushels  of  "rejected"  wheat 
furnished  by  the  Baltimore  Chamber  of  Commerce.     When  received 
it  contained  16.55  per  cent  of  water  and  2. 17  per  cent  of  garUc.     The 
amount  of  foreign  seed  and  chaff  present  was  not  determined.     The  ' 
value  of  this  wheat  was  placed  at  65  or  70  cents  a  bushel. 

Experiment  No.  1. — A  portion  of  this  wheat  was  dried  in  the  small 
grain  drier  of  the  Seed  Laboratory  at  a  maximum  temperature  of  136° 
F.  for  two  hours.  During  this  time  the  moisture  content  of  the  grain 
was  reduced  from  16.55  per  cent  to  9.5  per  cent,  or  from  2J  to  4}  per 
cent  less  than  good  American  wheat  normally  contains.  But  this 
degree  of  drying  proved  insufficient,  as  0.28  per  cent  of  garlic  still 
remained  in  the  sample  after  a  preUminary  cleaning.  This  same  lot  of 
wheat  was  therefore  dried  for  an  additional  half-hour  and  the  mois- 
ture content  was  reduced  to  8.94  per  cent. 

Experiment  No.  2. — ^Another  portion  of  seed  from  Lot  A  was  dried 
a  few  days  later  for  nearly  four  hours,  the  maximum  temperature 
reading  140°  F.  At  the  termination  of  the  drying  a  moisture  deter- 
mination of  a  sample  of  this  wheat  showed  only  5.87  per  cent  of  water. 

The  wheat  from  experiments  Nos.  1  and  2  was  then  mixed  and 
cleaned,  and  the  average  percentage  of  water  in  the  mixed  sample  was 
found  to  be  7.41  per  cent.  After  cleaning,  an  analysis  of  this  wheat 
showed  that  the  amount  of  garlic  had  been  reduced  from  2.17  to  0.05 
per  cent,  97.6  per  cent  of  the  garlic  having  been  removed.  Plate  II, 
figure  1,  shows  a  1-pound  sample  of  this  wheat  as  received,  the 
quantity  of  garlic  in  1  pound  when  received,  and  the  quantity  of 
garhc  remaining  in  1  pound  after  drying  and  cleaning. 

Concerning  this  lot  of  wheat  the  secretary  of  the  Baltimore  Cham- 
ber of  Commerce  wrote  as  follows: 

The  wheat  which  you  cleaned  and  returned  was  the  source  of  a  great  deal  of  interesting 
comment  upon  the  door  uf  t\\e  chamber,  and  the  general  idea  is  that  a  very  To-qt  cliangp  waa 
accomplished  by  running  it  through  the  drier.     The  sample  sent  originally  was  ol  such  low 

",4cknowledenients  are  due  to  the  memliera  of  the  Baltimore  Chamber  of  Commerce  and 
to  Mr.  Walter  Roberts,  of  Alexandria,  Va.,  and  Mr.  E.  H.  Darby,  of  Seneca,  Md.,  who  kindly 
supplied  the  garlicky  wheat  for  these  experiments. 
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and  infenorgradeBStoprahibit  it  from  going  into  the  elFvatora,  and  the  drying  and  cleaning 

to  which  it  was  subjected  made  it  No.  2  Red,  thn  contract  grade,  a  difference  in  value  of 
fullj  IT  cents  per  bushel. 

An  increase  of  17  cents  per  bushel  was  equivalent  to  24.6  per  cent 
of  the  value  of  this  wheat  before  drying  and  cleaning. 


A  second  sample  of  approximately  38  bushels  of  "rejected"  wheat 
furnished  by  Mr.  Walter  Roberts,  Alexandria,  Va.,  contained  0.56  per 
centof  garUcand  15.08 per  cent  of  water  and  weighed  only  57.5  pounds 
per  bu^el. 

The  lot  was  divided  into  three  parts  for  treatment,  as  follows: 

Experiment  No.  3. — In  this  test  the  drying  was  continued  for  three 
hours,  the  temperature  of  the  air  varying  from  153"  to  158°  F.  and  the 
temperature  of  the  wheat  from  117°  to  155°  F.  The  moisture  was  re- 
duced from  15.08  to  7,92  per  cent.  The  weight  per  bushel  was  in- 
creased from  57.5  to  59.25  poimds  on  drying  and  to  60.6  pounds  after 
cleaning.  The  quantity  of  garlic  was  reduced  to  0.05  per  cent,  the 
same  as  the  combined  results  of  experiments  Nos.  1  and  2. 

Experiment  No.  4- — The  period  of  drjring  in  this  experiment 
extended  over  three  and  one-half  hours,  the  temperature  of  the  air 
being  the  same  as  in  experiment  No.  3,  153°  to  158°  F.,  the  tempera- 
ture of  the  wheat  gradually  increasing  from  95°  F.  at  the  end  of  the 
first  half-hour  to  145°  F.  During  the  three  and  one-half  hours'  drying 
the  water  content  of  the  wheat  was  reduced  to  6.88  per  cent  and  the 
weight  per  bushel  increased  to  59.5  pounds.  After  cleaning,  the 
weight  per  bushel  was  increased  to  60.7  pounds  and  the  quantity  of 
garlic  reduced  from  0.56  per  cent  to  0.06  per  cent.  Plate  II,  figure  2, 
shows  a  1-pound  sample  of  this  wheat  as  received,  the  amount  of  garlic 
in  1  pound  when  received,  and  the  amoimt  of  garhc  remaining  in  1 
pound  after  drying  for  three  and  one-half  hours  and  cleaning. 

Experiment  No.  6. — The  last  portion  of  Lot  B  was  dried  for  two  and 
three-fourths  hours,  the  temperature  of  the  wheat  reaching  122°  F.  in 
three-quarters  of  an  hour,  and  138°  F.  after  one  hour,  which  tempera- 
ture was  maintained  for  one-half  hour,  gradually  decreasing  during 
the  last  one  and  one-quart«r  hours  to  117°  F.,  when  the  experiment, 
was  concluded.  The  moisture 'Content  of  the  wheat  was  reduced  from 
15.08  to  8.48  per  cent  and  the  weight  per  bushel  raised  from  57.5  to 
58.6  pounds.  After  cleaning,  the  weight  per  bushel  was  60  pounds 
and  the  garlic  present  0.07  per  cent. 

After  drying  and  cleaning,  the  wheat  from  Lot  B  graded  No.  2  Red, 
having  at  that  time  a  value  of  85  cents  per  bushel.  As  in  its  original 
condition  the  wheat  was  purchased  for  55  cents  per  bushel,  the  drying 
and  cleaning  increased  its  value  54.5  per  cent. 
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A  consignment  of  approximately  30  bushels  of  "rejected"  wheat, 
containing  2.04  per  cent  of  garlic,  16.2  per  cent  of  water,  and  weigh- 
ing only  56.5  pounds  a  bushel,  was  lent  to  the  Department  of  Agricul- 
ture by  Mr.  E.  H.  Darby,  of  Seneca,  Md. 

This  lot  of  wheat  was  divided  into  two  parts  and  treated  as  experi- 
ments Nos.  6  and  7. 

Experiment  No.  6. — This  wheat  was  subjected  to  an  air  temperature 
of  113°  F.  for  one  hour  and  of  IM"  F.  for  two  hours,  the  maximum 
temperature  of  the  grain  for  the  last  half  hour  being  149°  F.  The  mois- 
ture content  was  reduced  from  16.2  per  cent  to  8.2  per  cent.  The 
weight  per  bushel  was  raised  to  57.8  pounds  after  drying  and  60.6 
pounds  after  cleaning,  and  the  amount  of  garlic  was  reduced  to  0.17 
per  cent. 

Expenment  No.  7. — This  experiment  continued  for  three  hours,  as 
in  experiment  No,  6,  but  the  temperature  of  the  air  current  decreased 
gradually  from  146"  to  122°  F.,  the  maximum  temperature  of  the 
grain  being  131°  F.  Samples  taken  at  the  temiination  of  the  experi- 
mcnt  showed  a  moisture  content  of  8.83  per  cent.  The  weight  per 
bushel  was  increased  to  57.5  pounds  after  drying  and  60.2  pounds 
after  cleaning.  Plate  II,  ligure  3,  shows  a  I-pound  sample  of  this 
wheat  as  received,  the_ amount  of  garlic  in  1  pound  when  received,  and 
the  amount  of  garhc  remaining  in  1  pound  after  drying  for  three 
hours  and  cleaning. 

A  sample  of  this  cleaned  wheat  was  examined  by  the  chief  inspector 
of  the  Baltimore  Chamber  of  Commerce  and  graded  as  No.  2  Red,  giv- 
ing it  a  value  of  84.5  cents  per  bushel.  The  highest  price  offered  for 
the  original  lot  of  wheat  was  60  cents  per  bushel.  The  removing  of 
the  garUc  and  the  cleaning  consequently  enhanced  the  value  40.8  per 
cent. 

In  experiments  Nos.  6  and  7  the  drying  was  not  continued  quite 
long  enough  for  the  best  results,  although  the  quahty  of  the  wheat 
was  raised  to  "contract"  grade.  At  temperatures  from  150°  to  158° 
F.  the  diying  should  continue  for  two  and  one-half  to  three  hours,  or 
until  the  moisture  content  of  the  wheat  is  reduced  to  about  8  per  cent. 

In  none  of  the  experiments  was  it  possible  to  remove  ail  of  the  garlic, 
but  in  every  case  the  quantity  was  reduced  considerably  more  than 
was  necessary  to  make  the  wheat  grade  as  No.  '2  Red.  Moreover,  the 
quantity  of  garlic  present  after  the  cleaning  was  not  considered  sufR- 
cient  to  interfere  with  the  milling  of  the  wheat  or  to  injure  the  quahty 
of  the  flour. 
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The  following  diagrammatic  figures  show  the  relative  quantity  of 
garlic  in  the  wheat  before  and  after  treatment: 

PeranUigea,bii  weight,  of  gadicinwheat,  Lote  A,  B,  and  O,  before  and  afltr  drying  and  deaning 

Lot  A, 
Orlgiiui]  sample: 
2.17  per  <»□(  of  garlic. 

Experimenta  Noa.  1  and  2,  combined  after  drying  for  2}  and  4  houra,  respec- 
tively, and  cloaoing : 
OiW  per  cent  of  garlic. 

"  I»tB. 

Original  sample: 
0.56  per  cent  of  garlic. 

Experiment  Ho.  3,  after  drying  for  3  liours  and  cleaning; 
0.05  per  cent  of  garlic. 

Experiment  No.  4,  after  drying  for  3{  hours  and  cleaning: 
0.08  per  cent  of  garlic. 

Experiment  Mo.  5,  after  drying  for  2]  hours  and  cleaning: 
0.07  per  cent  of  garlic. 
^  LotC. 

Ori^Dal  sample: 
2.04  per  cent  of  garlic. 

Experiment  No.  6,  after  drying  for  3  hoiira  and  cleaning: 
0.16  per  cent  of  garlic. 

Experiment  No.  7,  after  drying  for  3  hoan  and  cleaning: 
0.17  per  cent  of  garlic. 

Garhc  bulblets  aa  found  in  wheat  contain  from  35  to  70  per  cent  of 
water,  while  the  water  content  of  fr&sh  garlicky  wheat  usuailj  varies 
from  15  to  20  per  cent.  During  the  drying  the  amount  of  water  in  the 
wheat  is  decreased,  but  at  the  same  time  the  kernels  become  more  com- 
pact and  the  specific  gravity  is  increased,  as  is  shown  by  the  weight 
per  bushel  before  and  after  drying.  On  the  other  hand,  the  specific 
gravity  of  the  garlic  hulblets  is  lowered  by  the  drying.  The  outer 
membranous  coverings  of  the  hulblets  remain  distended  and  the 
shrinkage  takes  place  in  the  inner  portion,  thus  leaving  a  small  air 
space  between  the  bulb  proper  and  the  outer  protecting  layers.  This 
increased  air  space,  together  with  the  decreased  weight  due  to  the  loss 
of  water,  makes  it  possible  to  separate  most  of  the  bulblets  from  the 
wheat  by  ordinary  cleaning  machinery-. 

THE  TOTAL  COST  OP  DBTINO  AND  CLBANINO  0ABLIOKT  WHBAT. 

The  total  cost,  including  the  -•shrinkage,  of  drying  and  cleaning  any 
given  lot  of  wheat  for  the  removal  of  garlic  depends  on  four  factors: 
(1)  The  amount  of  garUc  removed;  (2)  the  amount  of  chaff  and  other 
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foreign  substances,  aside  from  the  garlic,  removed;  (3)  the  percentage 
of  water  removed  from  the  wheat;  (4)  the  cost  of  operating  the 
machmeiy. 

The  amount  of  garlic  removed. — Tn  the  experiments  with  the  three 
lots  of  wheat  herein  described  practically  all  of  the  garlic  was  removed, 
and  this  must  he  considered  as  a  loss  in  weight.  The  average  loss 
for  each  of  the  three  ]ots  of  wheat  due  to  the  removal  of  garlic  was 
2.12  per  cent,  0.50  per  cent,  and  1.88  per  cent  for  Lots  A,  B,.and  C, 
respectively. 

The  amount  of  chaff  and  other  foreign  svbsUmces,  aside  from  the  garlic, 
removed. — The  loss  in  weight  due  to  the' cleaning,  aside  from  the  quan- 
tity of  garlic,  depends  entirely  upon  the  amount  of  light,  immature 
wheat,  chaff,  and  other  foreign  substances  removed.  This  loss  bears 
the  same  ratio  for  any  lot  of  wheat.  Consequently,  strictly  speaking, 
this  additional  decrease  in  weight  can  not  be  considered  as  sn  extra 
expense  in  the  treatment  of  garlicky  wheat.  Moreover,  the  quantity 
of  foreign  substances  present  has  an  important  bearing  on  the  grading 
of  the  grain. 

The  following  summary  shows  the  percentages  of  screenings,  includ- 
ing the  garlic,  obtained  from  the  wheat  treated  as  experiments  ?sos. 
3,  4,  5,  6,  and  7: 

Experiment  No.  3  gave  611  pounds  of  clean  wheat  and  28  pounds, 
or  4.4  per  cent,  of  screenings.  Experiment  No.  4  gave  548.5  pounds 
of  clean  wheat  and  15.5  pounds,  or  2.8  percent,  of  screenings.  Exper- 
iment No.  5  gave  7.36.5  pounds  of  clean  wheat  and  26.5  pounds,  or  3.4 
per  cent,  of  screenings.  The  average  percentage  of  screenings  from 
experiments  Nos.  3,  4,  and  5  (Lot  B)  was  3.54  per  cent.  Deducting 
from  this  the  amount  of  garlic  removed  from  Lot  B,  0.50  per  cent, 
there  is  left  3.03  per  cent,  the  proportion  of  immature  wheat,  chaff,  and 
other  foreign  substances  removed. 

In  experiments  Nos.  6  and  7,  1,536  pounds  of  dried  wheat  gave  135 
pounds  of  screenings,  an  equivalent  of  8.8  per  cent,  of  which  1.88  per 
cent  was  garlic,  leaving  6.92  per  cent  of  immature  wheat,  chaff,  and 
other  foreign  substances  removed. 

The  percentage  of  water  removed  from  ihe  wheat. — Garlicky  wheat 
almost  invariably  contains  a  high  percentage  of  water,  and  the  greatest 
loss  in  weight  is  probably  due  to  the  liberation  of  water  during  the  dry- 
ing process.  In  these  experiments  the  quantity  of  water  was  reduced 
from  16.55  per  cent,  15.08  per  cent,  and  16.20  per  cent  to  an  average 
of  7.41  per  cent,  7.76  per  cent,  and  8.52  per  cent  for  Lots  A,  B,  and  C, 
respectively.  In  order  that  the  garlic  may  be  removed  satisfactorily 
it  is  necessary  to  reduce  the  watercontent  to  approximately  S  per  cent, 
which  is  from  4  to  6  per  cent  less  than  No.  2  Red  wheat  normally  con- 
tains. However,  the  dried  wheat  will  again  absorb  water  from  the 
ihere,  and  after  the  lapse  of  a  few  days  the  water  content  will  be 
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practically  the  same  as  that  of  air-dried  wheat.  Likewise  the  clean, 
dried  wheat  can  be  mixed  with  any  gariic-free  lot  of  wet  wheat  and  the 
grade  of  the  latter  improved  in  this  way.  For  this  reason,  only  the 
difference  between  the  wat«r  content  of  the  wet  garlicky  wheat  and 
that  of  No.  2  Red,  which  averages  about  13  per  cent  during  the  first 
few  months  after  harvesting,  should  be  considered  as  actual  loss  in 
weight  due  to  drying.  On  this  basis  the  loss  due  to  the  removal  of 
water  was  3.55  per  cent  for  Lot  A,  2.08  per  cent  for  Lot  B,  and  3.20 
per  cent  for  Lot  C. 

The  cost  of  operating  the  machiTiery.—'IhB  cost  of  the  actual  drying 
and  cleaning  alone  is  very  small.  With  the  low  pressure  boilers  avail- 
able for  use  with  the  small  grain  drier  in  the  Bureau  of  Plant  Industry 
the  maximum,  temperature  possible  is  only  158"  F.  At  this  tempera- 
ture it  is  necessary  to  continue  the  drying  for  from  two  and  one-half  to 
three  hours  in  order  that  the  weight  of  the  garhc  may  be  sufficiently 
reduced  so  that  it  can  be  removed.  With  the  high  pressure  boilers  such 
as  are  found  in  most  grain  elevators  and  fiour  mills  an  air  temperature 
of  170°  to  180°  F.  can  be  readily  maintained,  at  which  temperature  the 
time  factor  can  be  greatly  reduced.  By  careful  calculation  it  is  be- 
lieved that  the  actual  cost  of  operating  the  machinery  for  the  drying 
and  cleaning  should  not  exceed  one-half  cent  per  bushel. 

This  factor,  however,  will  vary  with  the  capacity  of  the  drier  and 
the  number  and  size  of  the  other  kinds  of  machinery  beii^  operated 
simultaneously  by  the  same  boilers. 

THE    NET   COST   OF    BEHOVINO   OAKLIC. 

To  ascertain  the  net  cost  of  removing  garlic  bulblets  from  wheat  in 
order  to  bring  it  up  to  "contract"  grade,  only  the  following  items  need 
be  taken  into  consideration:  (!)  Thecost  of  operating  the  machinery; 
(2)  the  loss  in  weight  due  to  the  quantity  of  garlic  actually  removed, 
and  (3)  the  difference  in  the  amount  of  water  normally  contained  in 
good  air-dried  wheat ,  which  is  not  farfrom  13  per  cent,  and  the  amount 
of  water  in  the  garlicky  wheat  before  it  goes  into  the  drier.  On  this 
basis  the  cost  of  drying  and  cleaning  the  garlicky  wheat  discussed  in 
the  forgoing  pages  was  6.3  per  cent,  3.2  per  cent,  and  5.7  per  cent,  or 
an  equivalent  of  5^  cents,  2J  cents,  and  i\  cents  per  bushel  for  lots 
A,  B,  and  C,  respectively,  as  governed  by  the  prices  current  at  that 
time. 


No  flour  was  made  from  any  of  the  wheat  after  drying  and  cleaning; 
but  the  consensus  of  opinion  of  the  majority  of  the  millers  to  whom 
samples  of  the  dried  wheat  were  submitted  was  that  the  milUng  quaU- 
ti^  of  the  wheat  had  not  been  injured  by  the  drying.     Such  wheat, 
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however,  is  not  fit  for  milling  until  it  has  absorbed  water  from  the 
atmosphere,  or  has  been  mixed  with  damp  grain,  or  steamed,  in  order 
to  toi^en  the  bran.  If  the  milling  is  attempted  while  the  wheat 
is  exceptionally  dry,  the  bran  will  be  easily  broken,  resulting  in  the 
production  of  coarse,  dark  flour. 

THE  EFFECT  OF  THE  BSTINO  ON  THE  VITAUTT  OF  THE  WHEAT. 

The  objection  has  frequently  been  made  that  the  high  temperature 
ordinarily  used  in  the  commercial  drying  of  grain  will  destroy  the 
germinating  power.  In  the  majority  of  cases  the  vitality  of  the  grain 
after  drying  is  of  little  importance,  as  such  grain  is  seldom  used  for 
sowing  or  planting.  The  foregoing  objections,  however,  are  not  well 
established,  as  the  vitality  of  grain  is  not  injured  by  drying  in  com- 
mercial grain  driers  at  the  temperatures  commonly  employed. 

The  groundsfor  the  belief  that  temperatures  as  high  as  140°  to  175° 
F.  for  periods  of  short  duration  will  destroy  the  vitaUty  of  grains  are 
based  on  laboratory  tests  in  which  no  provision  was  made  for  the  cir- 
culation of  air.  Under  such  conditions  the  life-giving  principles  are 
readily  destroyed,  especially  when  considerable  moisture  is  present. 
But  when  the  drying  is  done  in  such  a  way  that  the  moisture  Uberated 
will  be  readily  carried  away,  as  in  commercial  grain  driers,  there  is 
Uttle  danger  of  destroying  the  vitality  of  the  grains,  even  though  the 
duration  of  drying  be  several  times  greater  ttian  that  given  for  the 
foregoing  experiments. 

The  following  table  shows  the  effect  of  the  drying  on  the  germinat- 
ing capacity  of  the  samples  of  garlicky  wheat  from  lots  B  and  C, 
already  discussed: 

I  of  nAtat  from  lot*  B  aad  C  befon  oftd  after  drying. 


OriRftul  ump] 
Eiparjnient  N 
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With  but  a  single  exception  the  percentages  of  germination  were 
higher  after  the  drying  than  before,  and  such  is  generally  true.  In 
all  cases  the  germination  was  low,  due  to  the  damaged  condition  of  the 
-grain  when  received. 

While  the  tests  made  are  few  in  number,  the  results  given  in  the 
forgoing  table  are  sufficient  to  show  that  a  good  quality  of  garlicky 
wheat  can  be  dried  and  afterwards  cleaned  and  used  for  sowing  with 
entirely  satisfactory  results.    The  garlic  bulblets,  as  found  id  wheat, 
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contain  from  35  to  70  per  cent  of  water.     With  this  high  percentage 

of  water  the  greater  quantity  of  the  bulblets  are  partially  cooked  or 

Bcalded  during  the  drying  process,  thus  rendering  growth  impossible. 

ICAOHINBBT  USED  FOB  DBTINa  AND  OLEAKHTO. 

The  drying  was  done  in  a  small  grain  drier.  In  the  absence  of  a 
good  fanning  and  screening  machine  for  the  larger  grains,  the  wheat 
was  first  run  through  a  fanning  mill  specially  constructed  for  cleaning 
cloyers,  alfalfa,  and  timothy.  The  greater  quantity  of  the  garlic  was 
blown  out,  but  many  of  the  larger  bulblets  could  not  be  removed  in 
the  absence  of  screens,  and  for  this  reason  the  wheat,  for  the  final 
cleaning,  was  put  through  a  "shaker"  such  as  is  commonly  used  for 
cleaning  rice. 

It  is  not  desired  to  place  any  special  emphasis  on  the  particular 
machinery  used  for  these  experiments.  Any  of  the  good  commercial 
driers  with  any  good  cleaning  machinery  should  give  satisfactory 
results. 

BUMHABT. 

The  presence  of  the  aerial  bulblets  of  wild  garlic  in  a  large  quantity 
of  the  wheat  grown  in  the  central  eastern  United  States  causes  a  great 
depreciation  in  its  value.  The  loss  to  agriculture  from  this  cause 
alone  is  very  conservatively  estimated  at  more  than  SI, 500, 000  annu- 
ally. 

The  wheat  kernels  and  the  garUc  bulblets  are  very  similar  in  size 
and  weight,  which  makes  their  separation  by  the  methods  ordinarily 
in  use  next  to  impossible  as  long  as  they  are  fresh. 

If  wheat  containing  garlic  is  artificially  dried,  the  wheat  kernels 
increase  in  specific  gravity  and  the  garlic  bulblets  decrease  in  specific 
gravity,  so  fiiat  practically  all  of  the  latter  can  be  removed  by  good 
cleaning  machinery. 

Garhcky  wheat  is  usually  wet,  often  containing  as  much  as  20  per 
cent  of  water,  and  the  drying  should  be  continued  imtil  the  moisture 
is  reduced  to  approximately  8  per  cent. 

In  estimating  the  total  cost  of  the  treatment  of  a  lot  of  garlicky 
wheat,  only  the  amount  of  garlic  removed,  the  excess  of  moisture 
above  that  which  good  No.  2  Red  wheat  usually  contains,  and  the 
cost  of  operating  the  machinery  need  be  considered.  The  cost  of 
removing  the  chaff,  immature  wheat,  etc.,  is  the  same  as  for  the  clean- 
ing of  any  sample  of  wheat  free  from  garlic. 

The  commercial  drying  of  wheat  in  a  good  commercial  grain  drier 
does  not  injure  its  vitahty,  while  most  of  the  garUc  bulblets  are  killed, 
owing  to  the  higher  percentage  of  water  in  the  latter. 

It  has  not  been  definitely  determined,  but  the  more  general  opinion 
is  that  the  drying  does  not  injure  the  miUing  quahties  of  the  yi-heat. 

Any  of  the  good  commercial  grain  driers,  together  with  any  good 
wheat-cleaning  machinery,  should  give  satisfactory  results. 
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PiATZ  I.  Whekt  kernels  nnd  aerial  bulblets  of  wild  garlic.  (Natural  size.) 
Plate  II.  Fig.  1, — A,  1-pound  sample  of  garlicky  wheat,  Lot  A,  ss  received;  B,  amount  of 
gaHicin  I-pound  saJnple  when  received,  2.17  percent;  C,  amount  of  garlic  remsiiiing  in 
1-pound  sample  after  diyini;  and  cleaning,  0.05  per  cent.  Fig.  2. — A,  I-pound  sample 
of  garlicky  wheat,  Lot  B,  as  received;  B,  amount  of  garlic  in  1-pound  sample  when 
received,0.56  per  cent;  (7,  amount  of  garlic  in  1-pound  sample  after  drying  and  cleaning, 
0.06  per  cent.  Fig.  3. — A,  1-pound  sample  of  garlicky  wheat,  Lot  C,  as  received;  B, 
amount  of  garlic  in  1-pound  sample  when  received,  2.04  per  cent;  C,  amount  of  garlic 
remaining  in  1-pound  sample  after  drying  and  cleaning,  0.16  per  cent. 
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Wheat  Kernels  (A)  and  Aerial  Bulblets  or  Wild  Garlic  <B). 
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One-pound  Samples  of  Garlickv  Wheat 
Garmc  in  One-pound  Samples  when  Received  iB 
Remaining  in  One-pouno  Samples  after  Drying  a 


(A,  A,  A);    THE  QUAKTITV  OF 

.  B);  THE  Amount  of  Gaolic 
Cleaning  (C,  C.  C). 
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nrTKODVOIION. 

As  has  been  pointed  out  in  previous  publications  of  the  Bureau  of 
Plant  Industry,  a  systematic  effort  is  being  made  to  improve  the  qual- 
ity and  yield  of  the  tobacco  crop  by  employing  the  latest  and  most 
approved  methods  of  selection  in  the  old  varietieH  and  bj'  creating 
and  establishing  new  strains  jxjssessing  to  a  marked  degree  those 
characteristics  most  to  be  desired  in  the  various  classes  of  tobacco 
which  the  market  demands.  This  work  necessitates  the  careful  test- 
ing of  a  large  number  of  types,  as  well  as  many  individual  selections* 
from  each  of  these  types,  and  for  this  reason  it  is  very  desirable  to 
have  at  our  command  methods  capable  of  showing  with  certainty  even 
slight  differences  in  the  essential  <jualitiegof  the  various  samples  to  he 
examined.  It  is  our  purpose  to  make  a  careful  study  of  the  subject 
of  testing  tobacco  from  a  practical  standpoint,  as  well  as  the  relation 
of  the  chemical  composition  of  the  leaf  to  its  good  and  bad  qualities. 

In  judging  the  merits  of  a  cigar  tobacco,  due  regard  must  be  had 
for  the  pai'ticular  use  for  which  it  is  intended,  since  the  linished  cigar 
consists  of  three  distinct  components— the  filler,  the  binder,  and  the 
wrapper — each  of  which   must  possess  certain  characteristics.     The 

"In  the  lolmcco  breeding  expeVimenta  conducted  by  tlie  Flant  Breedinj{  Investiga- 
tions of  tbe  Barean  of  Plant  Industry,  particular  attention  i.s  being  );<veii  to  the 
improvement  of  cigar  tobaccoR,  including  specially  high-grade  wrapper  and  filter 
types.  In  connection  with  tbese  experiments,  which  are  being  conducted  by  .MeesrB, 
A.  D.  Shaiiiel  and  W.  W.  Coljey  of  this  OfBi-e,  it  has  Iwen  found  iit-ce»<ary  to  com- 
pare the  cliamctt'rB  of  a  large  number  of  selected  indivi<iual  plants  lo  licterniiiie 
which  oue«t  are  Biip«?rior  in  their  important  charactt'rs.  The  means  and  methods 
heretofore  useii  in  making  such  comparative  tepts  were  very  imperfect,  and  one 
important  preliminary  part  of  the  work  is  to  devise  sjiecial  pieces  of  apparatus  wliich 
will  enable  accurate  tests  to  be  made.  The  deviceK  iiescrii)ed  by  Dr.  (iamer  in  the 
present  ]>aper  it  is  believeii  will  greatly  facilitate  such  testing  and  ailrt  to  the  accuracy 
of  tlie  results.  The  preliminary  notes  given  by  Dr.  Garner  on  the  inflnence  of 
wrapper,  binilcr,  and  filler  on  the  "  burn  "  of  cigars  open  up  an  important  Hel<l  of 
investigation  in  connection  with  the  te^^ting  and  breeding  of  different  types  of 
tobacco. — Hbbbbbt  J.  Webbek,  I'liijiiolugiM  in  Charge  of  Plant  Biteding  Im'^nligatimis. 
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Slier  must  hare,  above  all  else,  a  fine  flavoi'  and  aroma  and  a  good 
"  burn."  In  the  case  of  the  wrapper  leaf  there  are  a  number  of 
requirements  to  be  met,  among  which  are  sufficient  elasticity,  proper 
color,  size,  and  shape,  fineness  of  veins,  freedom  from  objectionable 
flavor  and  taste,  a  fine  "prain,"and  a  good  burn,  ilany  of  tbe^e 
qualities  can  be  determined  by  simple  inspection,  without  the  use  of 
any  specific  tests,  while  others  require  special  laboratory  methods. 
The  present  article  has  to  do  only  with  the  practical  methods  of  testing 
the  burn,  deferring  to  a  later  day  a  consideration  of  the  chemical 
characteristics  of  the  tobaccos  which  have  been  tested. 

There  are  several  elements  which  go  to  make  a  good  or  bad  bum, 
chief  of  which  are  the  capacity  for  holding  fire,  the  evenness  of  the 
burn,  the  color  of  the  ash  and  its  firmness,  the  coaling  or  carboniza- 
tion, and  the  "puckering"  of  the  leaf  immediately  in  advance  of  the 
burning  zone  of  the  cigar.  The  final  test  of  any  cigar  tobaccp  must, 
of  course,  rest  in  the  smoking  of  the  manufactured  cigar,  hut,  while 
this  gives  a  direct  means  of  determining  the  character  of  the  ash,  it 
does  not  furnish  accurate  information  as  to  the  evenness  of  the  burn 
or  the  fire-holding  capacitj'  of  any  one  of  the  components  of  the  cigar 
except  ivith  reference  to  the  other  two  particular  components  used  in 
the  experiment.  This  is  particularly  true  of  the  wrapper,  as  was 
shown  by  special  experiments  carried  out  to  observe  the  effect  of 
using  different  fillers  and  binder-s  with  the  same  wrapper.  The  result 
of  these  experiments  will  be  more  fully  discussed  below.  Again,  it 
should  be  remembered,  in  this  connection,  that  cigars  made  by  the 
same  workman  and  from  the  same  lot  of  toljacco  often  vary  widely  in 
their  burn  owing  to  the  impossibility  of  avoiding  unevennesa  in  the 
filler,  and  this  source  of  error  can  only  be  eliminated  by  several  times 
repeating  the  experiment.  It  is  evident,  therefore,,  that,  in  order  to 
get  reliable  data  concerning  the  relative  merits  of  different  wrappers 
with  respect  to  their  burning  qualities,  the  cigar  test  must  be  supple- 
mented by  some  other  metliod  capable  of  gKing  sharp  distinctions  as  to 
the  fire-holding  capacity  and  evenness  of  bum. 

A  method  which  has  long  been  in  use  is  to  ignite  the  leaf  by  means 
of  a  lighted  cigar  or  a  slow-burning  match  devised  by  Nessler,"  and 
note  the  number  of  seconds  during  which  it  continues  to  glow.  The 
mean  of  .-jeveral  tests  is  taken  as  a  measure  of  the  capacity  for  holding 
fire;  but  the  variation  in  the  results  obtained,  even  upon  a  single  leaf, 
is  so  great  that  little  reliance  can  be  placed  upon  the  figures  except  in 
a  very  general  way.  In  this  method  no  account  is  taken  of  the  area 
of  the  leaf  burned,  and  the  wide  dlffei-ences  obtained  on  a  single  leaf 
are  due  principmlly  to  the  fact  that  frequently  the  ignited  zone  soon 
ceases  to  glow  except  for  one  or  more  very  small  streamers,  which 

"Land*.  Vera.  StaL,  XI,  399. 
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continue  to  burn  for  a  much  longer  period,  thereby  giving  resnlta 
altogether  out  of  proportion  to  the  true  burning  ciualitica  of  the 
tohacco  in  question.  Another  serious  objection  to  the  method  ia  found 
in  the  interference  of  the  veins  of  the  leaf;  for  it  seldom  happens 
that  the  glow  can  cross  these  veins  except  around  the  out«r  edges  of 
the  leaf,  while  in  the  cigar  the  veins  always  run  longitudinally  and 
so  do  not  interfere  with  the  burn. 

The  rational  procedure  would  seem  to  be  to  test  the  burn  of  the 
leaf  when  wrapped  in  some  such  form  as  is  actually  found  on  the  cigar, 
but  without  the  use  of  binder  or  filler.  We  have  devised  a  method  of 
this  kind  in  which  the  leaf,  after  being  properly  wi-apped  and  dried,  is 
burned  with  the  aid  of  a  slow  current  of  air.  The  current  of  air  com- 
pensates in  a  measure  for  the  absence  of  the  tiller  and  binder,  while  its 
use  obviates  the  unavoidable  irregularitie-s  of  the  latter.  A  detailed 
description  of  the  apparatus  used  and  the  method  of  carrying  out  the 
operation  will  be  found  on  page  11.  This  test,  combined  with  the 
smoking  of  the  cigar,  has  enabled  us  to  accurately  classify  a  large 
number  of  samples  of  wrapper  leaf  with  respect  to  their  burning 
qualities. 

isE  suoKnra  test. 

It  is  evident  that  no  two  persons  would  smoke  a  cigar  in  exactly  the 
same  way,  nor  would  the  same  individual  smoke  two  cigars  under 
exactly  similar  conditions.  It  is  necessary,  therefore,  to  use  some 
means  of  smoking  the  cigars  artificially  in  order  to  eliminate  the  per- 
sonal equation  and  secure  uniformity  of  conditions.  Dr.  E.  H.  Jen- 
kins, in  the  Annual  Keport  of  the  Connecticut  Agricultural  Experi- 
ment Station  for  1892,  has  described  an  apparatus  for  smoking  cigars 
which  was  devised  by  Mr.  S.  L.  Penfield,  of  Yale  University.  The 
"  pull "  on  the  cigar  is  secured  by  means  of  an  aspirator  which  is  filled 
by  a  continuous  inflow  of  water  and  emptied  at  regular  intervals  by  a 
siphon.  We  have  modified  this  apparatus  in  a  number  of  details  in 
order  to  adapt  it  to  our  needs,  and  we  give  herewith  a  description  of 
the  form  and  dimensions  which  we  have  finally  adopted  for  use  in 
our  investigations.  In  this  appai-atus  as  many  as  four  cigars  may  be 
smoked  simultaneously,  while  held  in  such  a  position  that  they  may 
be  readily  compared  throughout  the  operation. 

By  mference  to  the  accompanying  illustration  (fig.  1)  it  will  be  seen 
that  the  holders  {a,  h,  c,  and  il)  for  the  cigars  are  so  arranged  that 
they  all  lie  in  the  same  vertical  plane,  each  one  2  inches  above  and 
having  its  horizontal  arm  2  inches  shorter  than  the  next  lower.  A 
screen  with  a  white  covering  is  placed  immediately  in  the  rear  of  the 
holders  to  serve  as  a  background,  thereby  facilitating  observation  of 
the  character  of  the  ash.  Between  the  flask  bearing  tlic  holders  and 
the  aspirator  and  connected  with  these  by  means  of  glass  tubing  is  a 
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check  valve  consisting  of  ii  T-tube  (e),  the  lower  arm  of  which  dips 
beneath  the  surface  of  the  water  in  a  suitable  vessel  (/"),  thus  prevent- 
ing a  1>ackward  draft  through  the  cigars  while  the  aspirator  is  tilling. 
The  smoke  which  escapes  through  this  valve  has  a  verj'  disagreeable 
odor;  hence,  it  is  well  to  use  h  bottle  fitted  with  a  stopper  with  two 
holes,  through  one  of  which  passes  the  lower  arm  of  the  T-tube  (17), 
while  through  the  other  passes  one  end  of  a  long  tube  (/i),  which  car- 
ries away  the  obnoxious  fumes.  The  aspirator  consists  of  a  glass  cyl- 
inder {('),  the  upper  end  of  which  is  fitted  with  a  rubber  stopper 


u.  I— Appsratiis  tor  tesllng  Ihf  Ijuniing  qUHllli-  iif  dgn 
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Snxli  carrylttg  t1>e  cigar  hoMem 

containing  two  holes  through  which  i)ass  tul»es  leading  to  the  water  sup- 
ply ik)  and  to  the  flask  carrying  the  cigar  holders  (0,  respectively. 
The  lower  end  of  the  cylinder  is  closed  with  a  rubber  stopper  bearing 
the  small  arm  of  the  siphon  {o).  The  ttilie  furnishing  the  water  sup- 
ply is  connected  with  a  reservoir  provided  with  a  constant-level  attach- 
ment. To  the  lower  end  of  the  small  arm  of  the  siphon  is  attached  a 
glass  tube  (m)  bearing  a  small  bulb  which  materially  a.saists  in  break- 
ing the  flow  of  the  water  at  the  moment  the  aspirator  is  emptied.  The 
tuhing  coiuiecting  the  parts  of  the  apparatus  should  not  l>e  less  thnn 


EFFECTS   OF   FILLER,   BINDER,   AND    WBAPPER   ON    BURN.         9 

6  to  S  mni.  internal  diameter;  otherwise  the  tubes  will  frequently  become 
clogged  by  the  condensation  product.8  of  the  smoke.  The  container 
for  the  cigar  holders  (n)  is  filled  about  two-thirds  full  with  dilute  sul- 
phuric acid,  which  serves  as  an  acid  wash  for  the  smoke,  retaining  the 
organic  bases  and  thereby  further  helping  to  prevent  the  choking  up 
of  the  machine.  The  lower  ends  of  all  the  cigar  holders  should,  of 
course,  extend  to  exactly  the  same  depth  below  the  surface  of  the 
acid. 

In  the  machine  which  we  now  hare  in  operation,  the  relation  between 
the  short  arm  of  the  siphon  and  the  internal  diameter  of  the  aspirator 
is  such  that  the  volume  of  water  delivered  at  each  emptying  of  the 
latter  is  600  c.c.  This  corresponds  to  an  actual  capacity  of  about  450 
c.c.  for  the  aspirator,  the  difference,  of  course,  representing  the  volume 
of  water  entering  the  aspirator  from  the  supply  pipe  while  the  siphon 
is  in  a<.!tion.  The  rate  of  inflow  from  the  supply  tank  is  approximately 
900  c.  V.  per  minute.  The  internal  diameter  of  the  long  arm  of  the 
siphon  is  H  mm.,  while  that  of  the  short  arm  is  25  mm.  The  entire 
length  of  the  long  arm  of  the  .siphon  exceeds  that  of  the  short  arm  hy 
40  cm.  Ad  apparatus  of  the  above- mentioned  dimensions  will  smoke 
four  cigars  of  the  Perfecto  type,  H  inches  in  length,  in  almut  thirty 
minutes,  a  rate  which  is  probably  somewhat  above  tliat  of  the  average 
smoker.  The  pull  on  the  cigar  occurs  at  intervals  of  thirty  seconds 
and  continues  for  a  period  of  ten  seconds.  The  frequency  of  the  pull 
is  controlled  by  the  rate  of  inflow  of  the  water  from  the  supply  tank, 
while  it.s  duration  is  governed  principally  by  the  relation  tjetween  the 
diameter  of  the  small  arm  of  the  siphon  and  the  volume  of  the 
aspirator. 


As  preliminary  to  the  use  of  the  cigar  test  in  examining  wrapper 
leaf,  a  series  of  experiment*  was  carried  out  to  determine  the  relative 
effects  of  the  throe  components  of  the  cigar  on  the  burn.  For  this 
purpo.se  a  number  of  eigai-s  wei-e  made  by  an  expei-t  workman,  using 
four  different  types  of  wrapper  on  each  of  four  different  types  of 
tiller.  In  a  portion  of  the  cigars  the  binder  used  was  taken  from  the 
same  leaf  as  the  wrapper,  while  in  the  remainder  a  sample  of  Connecti- 
cut Hroadleaf  tobacco  was  employed  for  this  purpose.  These  cigars 
were  smoked  in  the  above-described  apparatus  under  conditions  as 
nearly  uniform  as  could  be  obtained,  and  the  evenness  of  the  burn  and 
the  chai-acter  of  the  ash  were  carefully  noted. 

With  reference  to  the  evenness  of  the  burn,  markedly  different 
results  were  obtained  when  wrappers  taken  from  the  same  sample  were 
smoked  on  different  tyiws  of  filler.  A  typical  case  of  this  kind  is  shown 
in  Plate  I.     The  twelve  cigars  shown  were  all  made  from  the  same 
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sample  of  wrapper,  and  in  each  case  the  binder  was  taken  from  the 
Bame  leaf  as  the  wrapper.  In  the  tirst  group  (A),  a  sample  of  tiller 
grown  in  Texas  from  Cuban  seed  was  used;  in  the  second  group  (B),  a 
heavy  filler  grown  in  Ohio  from  domestic  seed;  in  the  third  group  (C), 
a  filler  grown  in  South  Carolina  from  Cuban  seed;  in  the  fourth  group 
(D),  an  imported  Cuban  filler.  The  wrapper  used  on  these  cigars  was 
a  type  of  Sumati-a  tobacco  grown  in  Connecticut  and  had  a  very  good 
burn.  The  Texas  and  imported  Cuban  fillers  were  known  to  have  an 
excellent  burn,  while  the  South  Carolina  filler  was  markedly  inferior 
in  this  respect  and  the  Ohio  filler  intermediate  in  burning  qualities.  It 
will  be  seen  that  this  sample  of  wrapper  burned  quite  evenly  when 
used  with  the  imported  Cuban  and  Texas  fillers,  while  with  the  Ohio 
and  especially  the  South  Carolina  tillers  the  burn  was  decidedly  uneven. 

On  the  other  hand,  the  effect  of  using  different  types  of  wrapper  on 
tlie  evenness  of  burn  of  any  one  type  of  filler  was  less  marked  (see  PI. 
II,  A,  B,  and  C;  also  PI.  I,  D).  The  filler  used  in  this  experiment  was 
the  imported  Cuban,  while  the  wrappers  were  taken  from  four  differ- 
ent types  of  Sumatra  tobacco  grown  in  Connecticut.  Of  these  four 
types  of  wrappers,  that  shown  in  Plate  I,  group  D,  had  the  best  burn 
and  the  one  shown  in  Plate  II,  group  C,  the  poorest,  although  little 
difference  could  be  seen  between  the  two  when  smoked  on  the  Cuban 
filler.  The  use  of  different  binders  did  not  cause  any  marked  differ- 
ences in  the  evenness  of  the  burn,  as  is  shown  in  Plate  II,  groups  C 
and  D.  The  cigars  used  in  this  experiment  were  all  made  from  the 
same  wrapper  and  the  same  filler,  while  in  group  D  a  sample  of  Con- 
necticut Bi-oadleaf  tobacco  was  used  as  the  binder,  and  in  group  C  the 
binder  was  taken  from  the  same  leaf  as  the  wrapper. 

Another  important  factor  in  determining  the  evenness  of  the  burn  is 
the  proper  balancing  of  the  component  parts  of  the  cigar.  It  was 
found,  for  example,  that  a  very  light"  wrapper  will  not  give  good 
results  on  a  heavy  filler,  even  though  both  of  these  may  in  themselves 
possess  a  good  burn.  It  will  readily  be  seen  that  a  very  thin  wrapper 
which  burns  readily  and  very  rapidly  will,  when  placed  on  a  heavy, 
slow-burning  filler,  tend  to  burn  in  advance  of  lie  latter,  and  the  effect 
will  generally  be  an  uneven  burn.  The  !>ame  result  is  obtained  when 
any  cigar  is  smoked  very  rapidly,  for  the  reason  that  the  oxygen  of 
the  air  has  freer  access  to  the  outer  edges  of  the  burning  zone  and 
under  the  added  stimulus  it  rarely  happens  that  a  cigar  will  burn 
evenly. 

As  regai-ds  the  character  of  the  a.sh,  the  wrapper  and  the  binder  are 
relatively  of  much  more  significance.  It  was  found,  it  is  true,  that 
some  fillers  give  an  ash  lacking  in  compactness  and  liable  to  split 
asunder,  but  the  tendency  to  flake  seems  to  be  controlled  almost  entirely 


«  The  IcniiH  Hijln  ami  hfan/  an  used  in  this  connection  refer  to  the  body  or  thick- 
nm  o(  the  leaf,  which  larnely  controla  the  rapidity  of  the  burn. 
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hy  the  character  of  the  wrapper  and  binder.  Furthermore,  this  lack 
of  cohesion  in  the  ash  of  a  wrapper  may  be  largely  overcome  by  the 
use  of  a  good  binder.  As  to  the  color  of  the  ash,  a  binder  having  a 
good  burn  will  impart  to  the  ash  of  the  wrapper  a  lighter  tint  and  a 
more  uniform  color.  The  general  results  of  these  experiment-)  may 
be  siummarized  as  follows: 

(1)  In  order  to  secure  a  good  burn,  due  consideration  should  be  given 
to  the  proper  balancing  of  tlie  components  of  the  cigar;  that  is,  a  heavy 
filler  should  be  wrapped  with  n  comparativelj'  heavy  wrapper,  while  a 
light-bodied  filler  requires  a  light-bodied  wiapper. 

(■2)  Of  the  three  components  of  the  cigar,  the  tiller  exerts  thestrongest 
influence  on  the  evenness  of  the  burn. 

(3)  The  influence  of  the  wrapper  and  binder  is  shown  most  strongly 
on  the  character  of  the  ash,  and  the  binder  very  materially  influi 
the  ash  of  the  wrapper  in  this  respect. 


The  factors  of  holding  fire  and  of  burning  evenly  are  of  prime 
importjince  in  judging  the  burn  of  tol>acco,  and  any  sample  found 
markedly  deficient  in  these  points  may  l>e  rejected  without  applying 
any  further  test.  As  has  been  previously  stated,  the  old  method  of 
measuring  the  tire-holding  capacity  is  likely  to  lead  to  erroneous  con- 
clusions, while  there  has  heretofore  been  no  direct  pietbod  of  deter- 
mining the  evenness  of  the  burn  of  wrapper  leaf.  In  the  process 
which  we  have  used  for  testing  wrapper  tobacco  with  regard  to  these 
element.s  of  the  burn,  the  area  of  the  leaf  consumed,  rather  than  the 
time  elapsing  before  the  glow  is  extinguished,  is  measured. 

The  form  of  the  apparatus  used  in  this  method  will  l>e  understood 
by  reference  to  the  accompanying  illustnition  (fig.  2).  The  essential 
feature  is  the  form  on  which  the  leaf  is  wrapped,  consisting  of  a  col- 
lapsible wooden  tube,  one  end  of  which  fits  into  a  glass  tube  of  the 
same  diameter.  This  latter  is  in  turn  connected  with  a  second  glass 
tube  through  which  is  drawn  a  curivnt  of  air.  The  best  matenfll  for 
making  the  wooden  form  is  well-seasoned  cherry  with  a  straight  grain, 
hut  ash  has  also  been  found  to  answer  the  purpose  very  well.  From  the 
wood  selected  is  made  a  cylinder  5  inches  in  length,  J  inch  in  diameter 
at  one  end,  and  tflpering  slightly  to  the  other  end  (see  fig.  3).  In  the 
larger  end  of  the  cylinder  a  1-inch  hole  is  bored  to  a  depth  of  S'i  inches, 
and  the  shell  thus  formed  is  separated  into  six  ecjual  segments  by  saw- 
ing to  a  depth  of  3i  inches.  The  smaller  end  is  cut  down  for  a  dis- 
tance of  li  inches,  so  as  to  fit  snugly  into  the  glass  tnbe.  The  shoulder 
thus  formed  .should  correspond  in  depth  to  the  thickness  of  the  wall  of 
the  glass  tube.  Near  the  larger  end  of  the  form  a  grooie  (c)  is  cut, 
into  which  is  fitted  a  rubber  band.     The  plug  (*/)  has  a  diameter  such 
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that  when  inserted  in  the  end  of  the  form  the  Intt^r  is  expanded  to  its 
originiil  size.     The  i-et-eiver  (</)  for  the  form  is  made  by  drawing  out 


m  2.— Appamt 

kIo 

ll'Sl 

tig  Ihp  burn 

i^lfh 

gl«attut«( 

<f. '1 

lam 

.■onwfntng  w, 

sun 

1  g1a»  tube 

tiib«  Ludlns  f 

omC 

A.  p 

^mp  by  m« 

lubing  rannwling  parta 

Ing  qtiRlily  i>l  wrapper  tobacco;  a,  entmiice  ol  air  current:  b, 
:o  wtilch  tlic  torm  bearltig  the  wrapper  in  attuchcd  bf  idgbiii 

fllteil  utth  corka.  n.  n.  throiigb  which  pawca  r.  c:  /.  flai^k 
rtippiug  beneath  the  "orface  uf  the  water  In  /,■  p,  short  gla*" 
HH  of  wlilch  Ihe  currutll  •><  air  Is  secured:  r,  r  and  g,  g,  rubber 

(,  water  t«p;  i.  outflow  of  water. 

one  end  of  a  short  piece  of  thick-wallcd  glairs  tubing.  All  of  the  above 
diiiicnsioiiH  are  Imsod  on  tul>ing  having  an  internal  diameter  of  14  mm. 
{!)  Itt  inch)  and  iin  external  diameter  of  IS  mm.  (11  lf>  inch).  The 
small  end  of  the  re- 
ceiver is  fitted  with 
a  soft  eolk  {/•),  by 
means  of  which  it  is 
connected  with  the 
other  portion  of  the 
apparatus. 

From  the  leaf  to 
be     tested,     which 
.should      l>e     quite 
damp,  the  wrapper    Fm.  a 
is  cut  into  a   form      "J,'JJ 
4[uite  similar  to  that      !'h<n 

used  for  cigars,  and      "" "P""""'«  "- '""•'■■  '■  '"^ ""  "•"'■■i'  "■'" '» ""pp^- 
the  .same  rides  are  observed  iis  repaitl!*  the  cutting  of  right-handed  and 
left-handed  wrappers,  etc.     lt<'ginning  at  the  outer  end  the  wrapper  is 
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rolled  quite  tip^btly,  first  on  the  fonii  aiul  then  on  the  glasa.  At  the 
beginning  of  the  process  of  rolling,  the  extreme  outer  corner  of  the 
base  of  the  wrapper  is  attached  to  the  overlapping  portion  with  a  bit 
of  cigar  pa-ste,  and  at  the  end  uf  the  operation  the  tip  of  the  wrapper 
is  attached  to  the  receiver  by  the  same  means.  A  number  of  samples 
to  be  tei^ted  are  thus  wrapped  on  the  forms  and  set  aside  until  they 
have  dried  out  properly.  The  plug  in  the  end  of  the  form  is  then 
withdrawn  and  the  rubber  band  causes  the  walls  of  the  latter  to  col- 
lapse, so  that  it  can  be  easily  withdrawn  from  the  receiver.  This 
leaves  the  sample  of  wrapper  securely  attached  to  the  glass  tube, 
and  in  exactly  the  same  form  it  would  have  on  u  cigar.  The  tube 
carrying  the  sample  to  be  tested  is  connected  with  the  remainder  of 
the  apparatus,  shown  in  figure  a,  the  construction  of  which  willbe 
understood  without  further  explanation.  The  current  of  air  is  fur- 
nir'hed  by  means  of  an  ordinary  filter  pump,  and  its  rate  can  be  eon- 
trolled  with  sufficient  accuracy  by  measuring  the  flow  of  water  through 
the  pump.  The  end  of  the  wrapper  is  ignited  with  a  flat  gas  flame, 
and  the  evenness  of  the  burn  and  the  portion  consumed  t>efore  it  ceases 
to  glow  are  carefully  noted.  Our  method  of  recording  the  results  is 
to  grade  each  sample  on  a  scale  of  ten,  both  with  reference  to  the 
evenness  of  the  burn  and  the  fire-holding  capacity.  Of  course,  stand- 
ards in  these  tests  are  purely  arbitrary,  as  the  results  are  only  intended 
to  be  comparative.  Under  the  conditions  laid  down  for  the  exjieri- 
ment,  wrappers  having  markedly  good  burning  qualities  will  burn  up 
completely  and  evenly  with  only  one  lighting,  and  these  are  given  a 
grade  of  10.  ' 

For  the  purpose  of  comparing  the  results  obtained  by  this  method 
with  those  given  by  the  cigar  test  with  reference  to  the  evenness  of  the 
burn,  a  number  of  leaves  were  selected  from  different  types  of  wrap- 
per tobacco.  One  half  of  each  leaf  was  used  for  wrappinga  cigar  and 
the  second  half  was  wrapped  on  the  form  for  testing,  as  has  just  been 
described.  There  ^vas  a  decided  lack  of  agreement  in  the  results 
obtained  by  the  two  methods  when  only  one  type  of  filler  was  used  in 
making  the  cigars.  It  was  found  that  frequently  a  wrapper  that 
graded  only  5  or  6  on  a  scale  of  10  in  what  may  he  called  the  "  form 
test "  would  burn  quite  evenly  on  the  cigar,  whereas  another  wrapper 
grading  as  high  as  9  in  this  test  would  show  an  uneven  burn  on  the 
cigar.  A  good  illustration  of  this  pomt  is  found  in  a  wrapper  which 
was  scored  10,  ft,  10,  respectively,  in  three  experiments  with  the  form 
test  and  gave  a  fire-holding  capacity'  of  65  seconds  by  the  old  method 
of  Nessler.  On  one  type  of  filler  this  wrapper  gave  a  very  uneven 
burn,  but  when  smoked  on  a  lighter  tiller  the  burn  was  perfectly  satis- 
factory. These  results,  then,  seem  to  emphasize  the  fact  that,  although 
the  final  judgment  as  to  the  burning  ({ualitjes  of  a  wrapjier  which  has 
shown  up  well  in  the  preliminary  tests  must  be  ba.sed  on  the  smoking 
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of  the  cijfar,  great  care  must  be  exercised  to  avoid  the  sourceij  of  error 
in  this  tetit  which  have  been  previously  discussed.  The  test  should  uot 
only  be  repeat«d  with  a  single  type  of  tiller  to  avoid  the  effects  of  any 
possible  unevenness  or  other  imperfections  in  the  manufacture  of  the 
cigars,  but  at  least  two  different  types  of  filler  should  be  used,  one  of 
these  lieing  heavy  and  the  other  light  in  the  sense  in  which  these  terms 
are  used  here. 

TBSTnra  the  bvks  of  oiqab-filleb  tobacco. 

Testing  the  burn  of  a  filler  is  a  much  simpler  problem  than  is  tbe 
case  with  a  wrapper.  The  principal  elements  of  the  bum  are  the 
evenness  and  the  capacity  for  holding  fire,  and  the  character  of  the  ash 
is'unimportant,  except  that  it  should  be  compact.  Tbe  evenness  of 
the  burn  and  the  fire-holding  capacity  are  best  determined  by  using 
the  cigar  test.  In  the  case  of  tiller  tobacco  the  capacity  for  holding 
fire  thus  refers  simply  to  the  length  of  time  the  cigar  will  continue  to 
burn  after  being  lighted  without  being  puffed  by  the  smoker.  The 
effects  of  the  binder  and  wrapper  on  the  burn  may  be  avoided  by 
making  the  entire  cigar  from  the  filler  leaf  to  be  tested.  Another 
decided  advantage  in  making  the  whole  cigar  from  the  same  tobacco 
is  that  the  aroma,  which  is  so  important  in  the  filler,  can  also  be  tested 
at  the  same  time.  In  determining  the  fire-holding  capacity  it  is  only 
necessary  to  light  the  cigar  and  test  it  at  gradually  increasing  intervals 
of  time  to  find  whether  it  has  ceased  to  burn.  It  is,  however,  desir- 
able to  test  the  tire-holding  capacity  and  the  evenness  of  the  burn  on 
^parate  cigars  if  sufficient  material  is  at  hand  for  this  purpose. 
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THE  DRUG  KNOWN  AS  PINKROOT. 


IHTBODUOTIOH. 

The  drug  known  as  pinkroot  is  derived  from  the  underground  por- 
tiona  of  Spigelia  marilandica  L.  (PI.  I),  an  American  herb  now  found 
growing  mottt  abundantly  in  the  Southern  States  and  occurring  locally 
in  the  Mississippi  Valley  and  eastward.  It  came  into  use  in  America 
a»  a  vermifuge  about  1723  and  because  of  its  valuable  properties  aoon 
came  to  occupy  an  important  place  in  mateiia  medica.  Unfortunately, 
however,  convicting  reports  on  its  physiological  effects  in  time  eatah- 
liahed  for  pinkroot  a  reputation  for  uncertain  action,  and  within  the 
last  fifty  years  the  use  of  this  drug,  once  regarded  as  highly  reliable 
and  valuable,  has  greatly  decreased.  Since  it  has  seldom  been  held  at 
high  prices  the  eoKt  has  not  operated  to  drive  it  out  of  the  markets. 

The  cause  of  the  apparent  loss  of  high  eflSciency  formerly  claimed 
for  pinkroot  has  eng^ed  the  attention  of  students  of  crude  drugs  for 
many  years.  The  demonstration  by  Dr.  R,  H.  True"  that  an  unsus- 
pected substitute  had  crept  into  the  markets  and  to  a  considerable 
degree  replaced  the  true  article  has  explained  in  large  measure  the 
unfavorable  commercial  and  medical  status  of  pinkroot.  The  results 
here  outlined  of  a  detailed  study  of  pinkroot  and  its  more  important 
adulterants  may  nerve  to  aid  collectors  in  discerning  the  real  pinkroot 
and  to  assist  drug  experts  in  distinguishing  the  plant  from  its  sophis- 
tications in  its  commercial  form. 

TB.AJ>E  VASTBTIBS  OF  PINEKOOT. 

The  complex  nature  of  the  material  put  upon  the  market  as  pink- 
root has  long  been  known  to  the  drug  trade,  and  although  the  real 
nature  of  the  spurious  article  was  not  understood,  its  presence  was 
recognized,  and  various  sorts  of  pinkroot  came  to  be  distinguished  by 
definite  trade  names — e,  g.,  true  pinkroot,  genuine  pinkroot,  south- 
ern pinkroot,  Georgia  pinkroot,  East  Tennessee  pinkroot,  western 
pinkroot,  and  true  fiber  pinkroot.  The  visible  differences  by  which 
these  trade  varieties  are  segregated  may  be  utilized  in  distinguishing 

a  PharmaceuUcal  Review,  21:  364,  1903. 

S 


6  THE    DRUG   KNOWN   AS   PINKROOT. 

the  true  from  the  false  pinkroot,  as  it  is  now  definitely  knowD  that 
ceitaiti  of  the  trade  varieties  are  wholly  composed  of  worthless  aub- 
stitiites. 

In  maoy  oases  careless  or  unscrupulous  collectors  and  dealera  have 
not  regarded  the  distinguishing  features  of  the  various  sorts  of  pink- 
root,  or  have  been  ignorant  of  them,  with  the  result  that  very  general 
confusion  exists  as  to  the  oharatiter  of  the  real  drug  and  its  adulter- 
ants. The  authors  of  some  prominent  publications  on  crude  drugs 
have  evidently  based  tbeir  observations  on  trade  varieties  of  pinkroot, 
as  they  have  illustrated  and  described  one  of  the  most  important  adulter- 
ants as  true  pinkroot. 

IDENTITY  OF  CHIEF  SUBSTITUTES. 

East  Tennessee  pinkroot  {RueUia  cilioaa  Pursh),  a  member  of  tho 
plant  family  Acanthaceae,  is  the  most  important  adulterant.  Observa- 
tions on  the  plant  structures  present  in  commercial  samples  of  pinki-oot 
convinced  Dr.  R.  H.  True,  in  1»00,  that  the  chief  part  of  this  crude 
drug  consisted  of  a  substitute  instead  of  Spigelia  and  that  this  substi- 
tute was  a  species  of  Ruellia.  In  trying  to  get  plants  of  pinkroot  for 
cultivation,  Doctor  True,  in  1!)U8,  purchased  several  hundred  roots 
from  a  dealer  in  eastern  Tennessee.  These  roots  were  set  out  in  the 
testing  gardens  of  the  Bureau  of  Plant  Industry  at  Washington,  D.  C, 
and  the  plants  kept  under  close  observation.  On  developing  they 
were  found  to  diiBfer  markedly  from  Spigelia,  and  upon  flowering  were 
identilied  as  Bnnllia  ciliwa  {PI.  II),  a  plant  which  had  never  appeared 
in  the  list  of  suspected  adulterants  prior  to  this  time. 

The  examination  of  the  microscopic  structure  of  this  plant  recalled 
at  once  the  figures  in  some  test-books  purporting  to  represent  Spige- 
lia and  those  illustrating  an  article  by  Greenish  in  the  Pharmaceutical 
Journal,  ISyi,  on  the  structure  of  Phlox  Carolina,  a  plant  which  had 
long  been  regarded  as  an  extensive  substitute  for  pinkroot.  It  was 
evident  that  a  double  confusion  existed  with  regard  to  Kuellia.  On 
the  one  hand  it  was  so  widely  mistaken  for  Spigelia  that  its  peculiar 
structures  have  been  regarded  as  diagnostic  of  pinkroot,  and  on  tlie 
other  it  was  recognized  as  a  substitute,  but  wrongly  regarded  as  PhlQX, 
a  plant  lacking  many  of  the  striking  characteristics  of  Kuellia, 

In  order  to  satisfactorily  determine  the  relation  of  these  substitu- 
tions to  the  true  pinkroot,  observations  have  for  three  years  been 
made  upon  plants  of  Spigelia,  Kuellia,  and  Phlox  under  cultivation  at 
Washington,  D.  C,  and  fresh  material  secured  from  them  has  been 
used  in  making  a  comparative  study  of  their  structure.  The  results 
of  this  study  do  not  support  the  view  that  Phlox  is  an  adulterant  of 
pinkroot,  and,  moreover,  several  samples  of  a  substitution  supposed 
to  be  Phlox  have  proved,  upon  examination,  to  be  composed  entirely 
of  Ruellia.    It  is  only  through  long  and  familiar  observation  in  the 
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living  condition  of  all  species  here  concerned  that  it  has  been  practi- 
cable to  uncover  fullj'  the  true  relations  involved  in  the  drug  called 
pinkroot. 

KINOB  ASTTLTZBANTS. 

Aside  from  Ruellia  the  adulterants  of  Spigelia  may  be  regarded  as 
impurities,  due  in  the  main  either  to  the  carelessness  of  the  collector 
in  not  sorting  out  the  rooto  with  which  the  plant  was  associated  in  its 
growth,  or  perhaps  to  a  lack  of  familiarity  with  the  plant  on  the  part 
of  young  or  inexperienced  collectors.  With  Spigelia  other  roots 
sometimes  occur  which  have  a  greater  market  value  than  the  true 
pinkroot,  and  therefore  can  not  lie  regarded  as  intentional  adulterants. 
The  worthless  roots  frequently  present,  however,  may  have  been 
introduced  by  the  collector  with  full  knowledge  that  a  fraud  was  being 
perpetrated.  In  commercial  samples  of  pinkroot,  among  other  impuri- 
ties have  been  observed  roots  of  golden  seal  {Ili/drastis  canadensis  L, ), 
sei-pentaria  {Arisioloc/'ia  serpentaria  L.),  soapwort  {Sitp/marJa  offici- 
nalis L.),  wild  jam  (Dioscorca  viUosa  L.),  and  stoneroot  {OoUinsfmia 
canadetisj'e  L.). 


Once  familiar  with  the  true  pinkroot  it  is  hard  to  see  how  any  drug 
collector  could  confuse  it  with  the  plants  so  frequently  substituted  in 
its  place.  Spigelia  and  Kuelliu  grow  over  large  areas,  largely  over- 
lapping and  in  much  the  same  habitat,  and  have  on  the  whole  a  cer- 
tain general  resemblance;  but  they  should  be  readily  distinguished  by 
observing  any  one  of  their  several  striking  characteristics. 

In  Kiiellia  (PI.  II)  the  Bowers  are  borne  scatteringly  along  the  utem 
in  the  axils  of  the  leaves;  in  Spigelia  (PI.  I)  they  are  aggregated  at 
the  topof  the  plant  in  aone-sidcdspilte.  In  Eucllia  the  pale  magenta- 
colored  corolla  forms  a  slender  tube  I)elow,  expanded  upward  into  a 
broad,  flaring  limb.  The  anthers  and  style  are  not  protruded.  In 
Spigelia  the  corolla  forms  a  mther  broad  tube,  narrowest  at  the  throat, 
prolonged  upward  into  spreading,  narrow,  triangular  portions.  The 
exterior  is  brilliant  cardinal  m  color,  bright  yellow  on  the  inside;  the 
style  and  anthers  are  exserted.  The  leaves  of  Ruellia  are  bright  green, 
usually  short-pctioled  or  sessile,  frequently  more  or  less  hairy.  In 
Spigelia  they  are  dark  green,  glossy,  and  sessile, 

III  the  crude  drug  the  forms  arc  separated  by  less  evident  gross 
characters,  Huellia,  however,  has  a  coarser,  hai-sher  i-oot  system  than 
Spigelia,  and  the  roots  show  a  tendency  to  lose  the  cortical  tissues, 
leaving  the  naked,  woody  cylinder  exposed.  The  roots  of  Spigelia  aie 
delicate,  fibrous,  and  usually  very  numerous.  When  dry  they  break 
and  crumble  very  readily. 
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The  difference  in  structure  between  kSpigelia  and  its  substitutions  as 
seen  under  the  microscope  are  usually  very  mtirked.     This  is  especially 
true  of  Kuellia,  the  only  important  adulterant  found  with  Spigelia, 
since  the  other  plant  parts  sometimes  present  are  usually  recognized 
hy  their  gross  characters.     A  comparison  of  figures  1  and  2  will  show 
the  most  important  differences   in    minute 
structure.     The  numerous  cystoliths  present 
in  Ruellia  as  a  very  conspicuous  feature  are 
wholly  lacking  in  Spigelia  and  Phlox  ovala. 
The  large  sclereids  of  the  root  of  RuelHa  are 
not  found  in  the  other  two  plants,  and  starch, 
which   is   present 
in   Spigelia,   is 
absent    in    both 
Huelliaand  Phlox. 
In  the  powdered 
foiTQ   Ruellia    al- 
ways  reveals    its 
presence    by    the 
numerous      stone 
cells    and    cysto- 
liths, which  usual- 
ly remain    intact 
even  in  finely  pow- 
dered material. 
Powdered  samples 
of   the     under- 
ground portions  of 
the  Phlox  at  hand 
gave   no   reaction 
for   starch.      The 
fineness    of     the 
starch    grain     of 
Spigelia  and   its 
lack    of    striking 
characters  render 
uncertain  its  iden- 
« '""■  tilication     among 

many  other  plant  starches  which  might  be  I'eadily  introduced  in  the 
powdered  drug.  The  starch  gniins  of  Spigelia  measure  about  4  /*, 
and  ill  powdered  pinkroot  are  associated  with  parenchyma  cells  and 
long  light-colored  aclerenchyma  fibers.  The  absence  of  starch  from  a 
powder  supposedly  made  of  pinkroot  suggests  at  once  that  the  material 
is  not  Spigelia.  On  the  other  haud,  the  presence  of  starch,  while 
indicative  of  Spigelia,  is  by  no  means  conclusive  proof  of  its  presence. 
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ORCHARD  GRASS.' 


INTRODtTOTION. 

Orchard  grass  {Dactylis  gloTnereOa  L.)  ia  a  well-known  standard 
grass  which  is  grown  to  some  extent  in  every  State  in  the  Union  and 
quite  commonly  in  the  region  east  of  the  Mississippi  River  and  north 
of  the  northern  portions  of  Alabama  and  Georgia.  It  attains  most 
importance,  however,  in  Kentucky,  southern  Indiana,  Tennessee, 
North  Carolina,  Virginia,  West  Virginia,  and  Mainland,  and  seems 
quite  thoroughly  adapted  to  a  variety  of  soils  in  these  States. 

It  may  be  said  that  the  general  opinion  of  farmers  in  regard  to  the 
value  of  orchard  grass  either  for  hay  or  pasture  is  quite  unfavorable. 
This  unfavoiable  opinion,  which  is  due  somewhat  to  prejudice,  exists 
to  a  greater  extent  in  the  timothy  region  than  elsewhere,  and  as  the 
limits  of  this  region  are  reached  and  crossed  orchard  grass  is  much 
more  highly  regarded.  The  objectionable  features  of  the  grass  are  in 
general  its  bunchy  habit,  coarseness,  and  the  unpalatability  of  its  hay 
unless  cut  at  the  proper  state  of  maturity.  These  objectionable 
features  are  not  alone  the  cause  of  its  unpopularity  or  the  reason  why 
it  is  not  grown  more  generally.  There  is  no  doubt  that  orchard  grass 
could  be  grown  very  successfully  throughout  the  greater  portion  of 
the  timothy  region,  but  as  the  demand  for  any  hay  except  timothy  is 
very  limited  farmers  see  little  inducement  for  them  to  raise  it.     On 

"  Iq  connection  with  the  gieneral  plan  of  the  Farm  Management  work  it  is  contem- 
plated to  take  up  the  Rtudy  of  various  seed  crops.  Much  interest  is  now  beii^  mani- 
fested in  better  seeds  for  the  farmer.  This  is  especially  true  of  forage-crop  seeds, 
inclndinf!  both  graasce  and  cloven.  Mr.  Oakley'e  paper,  which  is  contributed  from 
the  Office  of  Farm  Management,  conducted  under  the  direction  of  Prof.  W.  J.  Spill- 
man,  is  a  valuable  contribution  to  the  methods  followed  in  growing  orchard  grass 
for  hay,  for  pasture,  and  for  seed.  Special  attention  is  called  to  the  fact  that  orchard 
grass  seed  as  usually  grown  is  for  all  practical  purposes  pure.  The  investigations  of 
this  Bureau  have  shown  that  considerable  quantities  of  the  seed  of  this  grass  found 
in  the  market  contain  seed  of  other  and  iees  desirable,  cheaper  grasses  That  the 
seeds  of  these  cheaper  forms  have  been  added  for  the  purpose  of  adulteration  seems 
evident  from  the  fact  that  the  grasses  bearing  them  are  not  found  in  orchard  grass 
fields  lo  any  extent  worth  mentioning. — B.  T.  Gauaway,  C}»^  qf  the  Bureau  of 
Plani  IndtMry. 
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6  OBOBABD   QSASB. 

,  account  of  its  maturing  well  with  a  number  of  other  very  valuable 
grasses  and  clovers  ita  popularity  may  in  time  increase  as  the  advan- 
tages of  such  mixtures  become  more  generally  appreciated. 

Orchard  grass  is  exceedingly  variable  and  offers  a  large  Seld  for 

'selection  and  breeding.  Its  variable  characters  of  most  importance 
are  On  coarseness,  hunchiness,  and  time  of  maturing.  By  consistent 
selection  witl^  special  reference  to  the  first  two  characters  valuable 
strains  may  in  time  be  developed  which  will  not  possess  the  objection- 
able features  of  the  common  orchard  grass  now  being  grown. 

MUTUODS  OF  OTTLTUSE. 


While  there  are  some  methods  that  are  generally  employed  in  the 
culture  of  orchard  grass,  still  there  is  a  great  difference  of  opinion 
even  among  the  most  successful  growers  in  any  one  locality  as  to  the 
best  practices.  In  the  seed-producing  section  of  Kentucky  and  Indi- 
ana it  is  the  conomon  custom  to  sow  the  grass  in  February  on  fall 
wheat  at  the  rate  of  from  three  pecks  to  one  bushel  to  the  acre.  Since 
the  crop  in  this  section  is  almost  entirely  harvested  for  seed,  it  is  not 
considered  desirable  to  sow  more  than  a  bushel.  In  years  past  as 
much  as  two  bushels  to  the  acre  were  sown,  but  it  is  now  the  gen- 
eral opinion  that  one  bushel  is  sufficient,  and  even  less  is  often 
used.  A  bushel  of  orchard  grass  seed  weighs  14  pounds.  Orchard 
grass  to  give  large  yields  of  seed  should  be  reasonably  thin,  as 
it  produces  more  abundantly  when  in  this  condition.  It  is  usually 
sown  broadcast,  as  it  does  not  feed  out  well  through  a  press  drill, 
either  by  hand  or  with  a  wheelbarrow  or  other  type  of  seeder,  and  is 
covered  very  shallow.  Good  results  are  often  obtained  by  not  cover- 
ing the  seed,  and  it  is  quit€  a  common  opinion  that  too  deep  covering 
is  the  cause  of  many  of  the  failures  to  secure  a  stand. 

A  method  of  seeding  which  is  often  followed  in  the  section  men- 
tioned is  to  scatter  the  orchard  grass  straw  from  which  the  seed  has 
been  thrashed  on  ground  that  has  been  sown  to  wheat.  This  is  usually 
done  in  February.  The  straw  acts  as  a  mulch  in  this  case  and  the  seed 
needs  no  covering.  It  is  very  essential  that  it  be  scattered  evenly  and 
very  thin;  otherwise  the  stand  will  be  too  thick  and  unsatisfactory. 
The  greatest  objection  to  this  practice  is  that  unless  the  straw  is  very 
clean  the  meadow  is  sure  to  be  weedy,  and  some  are  of  the  opin- 
ion that  since  the  seed  that  is  left  in  the  straw  or  blown  over  with  it 
is  mostly  of  poor  quality  a  field  of  inferior  and  unequally  maturing 
gross  will  be  the  result. 

Orchard  grass  may  be  sown  successfully  after  corn  by  splitting  the 
rows  with  a  disk  harrow  as  soon  as  the  crop  is  removed.  This  may 
be  done  any  time  during  the  month  of  October,  and  in  February  or  as 
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soon  ae  the  weather  is  favorable  the  grass  may  be  sown  with  a  broad- 
cast seeder  at  the  ordinary  rote,  and  the  ground  being  uQeren  at  this 
time  the  freezing  and  thawing  which  follow  will  cover  the  seed  suffi- 
ciently. Disking  seems  to  give  much  better  results  than  plowing, 
since  the  ground  if  plowed  will  not  have  time  to  thoroughly  settle 
before  the  time  of  seeding.  Rolling  would  doi^tless  be  beneficial 
after  seeding  in  this  manner. 

In  western  Virginia  and  in  Tennessee  orchard  grass  is  commonly 
sown  the  latter  part  of  September  or  the  first  of  October  with  wheat 
on  the  ground  at  the  rate  of  a  bushel  and  a  half  to  two  buahels  to  the 
acre,  the  wheat  being  drilled  in  at  the  rate  of  three  to  five  pecks  to  the 
acre  and  the  grass  sown  either  broadcast  by  hand,  with  a  broadcaat 
seeder,  or  an  attachment  to  the  drill,  and  covered  as  shallow  as  possible. 

Orchard  grass  is  often  sown  with  oats,  usually  in  March,  on  ground 
that  has  been  previously  in  wheat  and  which  has  been  plowed  the  pre- 
ceding autumn.  A  half  seeding  of  oats  is  usually  sown  in  this  case, 
and  gives  as  a  result  only  a  fair  crop.  The  grass,  however,  makes 
more  pasture  the  first  season  as  a  rule  than  when  sown  with  a  full 
seeding  of  either  wheat  or  oats.  Early  fall  seeding  with  winter  oats 
in  sections  where  the  latter  can  be  grown  may  be  depended  upon  to 
§^ve  good  resulte,  but  on  account  of  the  Hessian  Sy  it  is  not  possible 
to  sow  it  with  wheat  much  t>efore  October. 

A  crop  of  hay  is  not  expected  the  first  season,  whether  the  grass  ia 
sown  in  the  "fall  or  spring,  either  alone  or  with  a  nurse  crop.  If  sown 
alone  a  light  cutting  may  be  secured,  provided  the  conditions  are 
favorable,  in  the  latter  part  of  August  or  September;  but  in  general 
the  grass  is  pastured  and  not  cut  except  at  the  time  when  the  grain 
which  is  sown  with  it  is  harvested.  The  following  season  it  makes  a 
crop  of  either  hay  or  seed,  as  is  desired.  There  may  be  some  advan- 
tage in  sowing  the  grass  alone  for  the  extra  quantity  of  forage  pro- 
duced the  first  year,  but  whether  this  and  any  other  advantages  that 
may  come  from  seeding  in  this  way  will  compensate  for  the  profit 
accruing  from  the  nurse  crop  is  an  undecided  question. 

HIXTUBES  WITH  JIED  CLOVEB. 

Throughout  almost  the  entire  region  where  orchard  grass  is  grown 
it  is  quite  a  common  practice  to  sow  red  clover  with  it.  This  practice 
is  a  good  one,  not  only  for  the  value  of  the  red  clover  in  maintaining 
the  soil  fertility,  but  also  for  the  fact  that  its  presence  greatly  improves 
the  orchard  grass  either  for  hay  or  pasture.  In  the  seed-producing 
sections  red  clovei  is  a  menace  to  the  seed  crop,  especially  the  firstand 
second  years.  As  it  is  impossible  to  cut  the  orchard  grass  above  the 
clover,  the  leaves  and  heads  get  mixed  in  witb'the  seed  and  are  difficult 
to  separate  from  it.    Although  the  presence  of  the  leaves  in  the 
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orchard  grass  seed  materially  decreases  its  commercial  value,  tbo 
advantage  of  having  the  clover  in  the  field  more  than  compensates  for 
this. 

In  sections  where  the  grass  la  grown  for  hay  and  pasture,  red  clover 
is.  sown  at  tJie  rate  of  one  bushel  to  5  or  7  acres,  usually  as  early  in 
the  spring  as  the  wither  will  permit.  It  is,  however,  sometimes  sown 
in  the  autumn  at  the  same  time  as  the  orchard  grass,  but  the  seed  of 
the  two  are  not  mixed,  as  they  do  not  feed  evenly  through  the  drill  or 
seeder.  In  cases  where  clover  is  sown  in  the  spring  on  orchard  grass 
that  has  been  sown  the  fall  before,  it  is  either  covered  lightly  by  means 
of  a  drag  harrow  or  left  uncovered.  Less  clover  is  sown  to  the  acre 
Id  seed-producing  sections  than  where  the  grass  is  intended  for  hay  or 
pasture,  the  customary  quantity  being  one  bushel  to  6  or  10  acres. 
In  these  sections  the  first  crop  is  frequently  cut  for  hay  on  account  of 
its  containing  so  much  clover.  The  second  crop  usually  contains  very 
much  less  and  is  cut  for  seed,  as  are  also  the  following  crops,  since 
the  clover  at  the  end  of  two  years  usually  disappears.  Pasturing  the 
field  appears  to  materially  increase  the  longevity  of  the  clover,  and  it 
is  not  uncommon  to  see  meadows  that  are  6  or  7  years  old  containing 
almost  as  much  clovei'  as  they  did  the  first  year. 

Much  trouble  is  now  being  experienced  in  securing  a  catch  of  red 
clover  throughout  the  greater  part  of  the  region  where  it  is  grown. 
As  a  result  alsike  is  being  substituted  in  some  sections,  and  where  it 
has  been  tried  thoroughly  it  is  giving  good  results.  This  difficulty  in 
growing  red  clover  will  doubtless  soon  become  a  serious  proposition, 
especially  in  seed-producing  sections,  and  unless  alsike  or  some  similar 
leguminous  crop  can  be  grown  it  will  be  only  a  few  years  until  more 
barnyard  manure  or  commercial  fertilizer  will  have  to  be  used.  At 
the  present  time  there  is  very  little  commercial  fertilizer  applied  to 
orchard  grass,  although  it  is  the  opinion  of  some  of  the  more  success- 
ful growers  that  an  application  of  about  200  pounds  of  good  fertilizer 
in  the  spring,  just  as  the  grass  begins  to  grow,  would  yield  profitable 
results. 

MIXTURES  WITH   OTHEK   GKASSEB. 

■  On  account  of  the  bunchy  tendency  of  orchard  grass  it  ie  often 
desirable  to  mix  it  with  other  grasses  for  hay  or  pasture,  and  while 
this  has  not  been  practiced  as  yet  to  any  great  extent  the  results 
obtained  from  such  mixtures  are  very  promising.  Aside  from  affect- 
ing the  palatability  of  the  grass,  the  mixtures  have  a  tendency  to 
increase  the  yield.  Orchard  grass  matures  well  with  tall  meadow  oat- 
grass  and  meadow  fescue,  and  in  some  localities  in  Tennessee  a  mix- 
ture of  it  with  the  latter  is  attracting  considerable  attention,  especially 
for  pasture.  Doubtless  in  time  orchard  grass  will  be  more  generally 
grown  for  hay  and  pasture  in  mixtures  with  these  or  other  grasses. 
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UFB  OF  HBADOW8. 

Orchard  grass  is  a  more  hardy  and  permanent  grass  than  timothy, 
and  as  a  result  remains  productive  in  a  meadow  under  most  conditions 
much  longer.  In  the  principal  sections  where  it  is  grown  the  average 
life  of  a  meadow  is  from  five  to  seven  years,  although  it  is  a  question 
whether  it  might  not  be  broken  up  profitably  at  the  end  of  four  years. 
Throughout  almost  its  entire  region  Kentucky  bluegrosa  is  its  natural 
enemy  and  works  in  around  the  bunches  almost  to  its  nltimate  exclu- 
sion.  Bedtop  and  Canada  bluegrass  also  are  present  in  many  sections 
with  the  Kentucky  bluegrass,  and  at  the  end  of  five  or  six  years  these 
three  grasses  are  greatly  in  the  majority.  Pasturing  seems  to  facili- 
tate the  growth  of  the  bluegrass,  inasmuch  as  it  has  a  tendency  to 
cause  the  orchard  grass  to  become  more  bunchy,  and  it  is  also  a  means 
of  spreading  the  bluegrass  seed.  During  the  last  year  of  its  existence 
it  is  castomary  to  pasture  the  orchard  grass  field,  and  late  in  the 
autumn  or  early  in  the  winter  it  is  broken  up  and  is  planted  to  corn 
the  following  spring.  It  is  well  to  have  the  field  broken  up  as  early  as 
possible  so  as  to  give  the  sod  time  to  rot  sufiSciently  before  planting 
the  com. 

UBBB  AND  TALUB. 


According  to  chemical  analysis  orchard  grass  hay  should  be  equal, 
if  not  superior,  to  timothy,  but  in  real  practice  it  does  not  seem  to  be 
able  to  successfully  compete  with  the  latter.  In  large  cities  there  is 
practically  no  demand  for  any  hay  except  timothy,  and  the  demand  for 
orchard  grass  hay  is  only  local  and  very  limited.  In  the  timothy 
region  orchard  grass  is  looked  upon  very  unfavorably,  but  where 
timothy  can  not  be  grown  so  successfully  its  hay  is  used  to  a  greater 
extent  and  is  considered  of  very  good  quality. 

As  previously  stated,  orchard  grass  should  be  sown  thicker  when 
desired  for  hay  than  for  seed,  2  bushels  of  good  seed  to  the  acre 
being  usually  required,  for  unless  thick  it  becomes  coarse  and  woody. 
Its  value  as  hay  is  increased  by  the  addition  of  red  clover  or  alsike, 
and  where  it  has  been  sown  with  other  grasses,  such  as  tall  meadow 
oat-grass  or  meadow  fescue,  its  quality  seems  to  be  improved  by  such 
mixtures.  The  state  of  maturity  at  which  the  grass  makes  the  best 
hay  is  when  it  is  just  in  bloom.  Not  only  does  the  quality  seem  to  be 
better  at  this  time,  but  the  yield  is  also  at  the  maximum. 

In  some  sections  it  is  considered  a  good  hay  for  horses,  but  it  is  of 
more  value  for  cattle,  and  especially  for  fattening  them  for  the  market. 
As  a  feed  for  sheep  it  is  of  only  fair  quality.  The  value  of  the  hay 
depends  not  only  on  the  State  of  maturity  at  which  it  is  cut,  but  also 
on  the  bunchiness  and  coarseness  of  the  grass.    These  characteristics 
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are  influenced  largely  by  the  method  of  culture,  and  it  ia  often  tor  the 
reason  that  farmers  do  not  thoroughly  understand  growing  it  that  they 
condemn  it  as  a  hay  grass.  Seeding  evenly  with  the  proper  quantity 
of  seed  and  careful  pasturing  are  important  factors  in  securing  a 
good  meadow. 

PASTURE. 

For  pasture,  orchard  grass  gives  best  results  in  mixtures  with  other 
grasses  and  clovers,  and  is  of  special  importance  from  the  fact  that  it 
can  be  grazed  early  and  late  in  the  season.  It  is  quite  a  valuable  grass 
if  for  no  other  reason  than  this.  It  also  stands  gi'azing  fairly  well. 
It  must,  however,  be  closely  pastured;  otherwise  it  will  become  too 
coarse  and  woody,  and  stock  will  not  eat  it.  Stock  do  not  relish  the 
mature  grass,  and  invariably  lose  flesh  when  turned  on  a  field  in  this 
condition.  To  secure  best  results  from  pastures,  they  should  be  mowed 
some  time  during  June  to  keep  down  the  weeds,  and  again  later  a» 
needed.  In  this  way  they  are  kept  clean  and  more  productive.  Blue- 
grass  and  white  clover  are  usually  very  prominent  in  most  orchard 
grass  pastures  and  are  valuable  additions,  as  they  grow  between  the 
bunches  of  the  orchard  grass,  thus  increasing  the  yield.  The  white 
clover  is  also 'of  value  in  maintaining  soil  fertility. 


Orchard  grass  seed  is  produced  to  some  extent  throughout  the  entire 
region  in  which  it  is  grown.  There  ia  quite  a  quantity  raised  in  west- 
ern Virginia,  but  the  greatest  seed-producing  area  is  in  the  vicinity  of 
Louisville,  including  Jefferson,  Oldham,  and  Shelby  counties,  Ky., 
Clark  County,  Ind.,  and  some  of  the  counties  adjoining  those 
in  both  States  mentioned.  Just  why  there  is  more  seed  pro- 
duced in  this  section  than  elsewhere  is  not  definitely  known.  Some 
are  of  the  opinion  that  it  is  because  orchard  grass  seeds  more 
readily  there,  which  may  be  true.  However,  the  cultural  methods 
employed  by  farmers  in  this  section  may  have  something  to  do  with 
the  success  attained  in  raising  it.  In  Oldham  County,  Ky.,  the 
average  production  is  about  55,000  bushels,  which  represents  prac- 
tically 5,000  acres,  as  the  yield  is  about  10  to  12  bushels  to  the  acre. 
The  growing  of  seed  in  the  section  referred  to  is  a  profitable  industry, 
and  there  are  many  farmers  who  engage  in  it  quite  extensively  with 
uniform  success.  It  is  said  to  be  a  more  profitable  crop  than  wheat, 
and  when  the  harvest  of  the  two  conflict  orchard  grass  is  given  tlie 
most  attention.  The  averse  price  of  seed  for  the  last  ten  years  haa 
been  about  $1.25  a  bushel.  The  seed  alone  does  not  represent  the 
entire  return  from  je  field,  for  after  it  is  harvested  the  meadows 
afford  hay  or  pastui£,  or  both,  from  which  a  considerable  profit 
accrues.  Orchai'd  gras.s  seed  is  the  controlling  crop  in  this  section, 
and  the  cropping  system  is  planned  to  accommodate  it. 
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Fig.  1.— Harvesting  Orchard  Grass  for  Seed. 


Fio,  2.— Method  of  Shocking  Orchard  Grass;  Shocks  Showing  Bands  at  Top. 
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THE   BBBI)  CROP. 


The  methods  used  in  harvesting  orchard  grass  seed  are  practically 
the  same  throughout  the  whole  country.  In  general,  harvest  begins 
a)>out  June  15  and  laats  about  ten  days,  though  when  there  is  a  large 
acreage  it  is  often  necessary  to  begin  earlier  than  this,  in  order  to  finish 
before  the  seed  becomes  too  ripe.  An  inferior  quality  results  from 
cutting  the  seed  before  it  is  sufficiently  mature,  and  this  seed  is  quite 
readily  detected  by  its  light-green  color.  When  properly  matured 
the  seed  is  straw  colored,  and  not  at  all  green.  A  common  test  to 
determine  whether  the  seed  is  at  the  proper  stage  for  cutting  is  to 
beat  the  heads  in  the  palm  of  the  hand,  and  if  quite  a  quantity  shat- 
ters oS  it  is  considered  ready  to  cut.  To  one  unfamiliar  with  the  crop 
it  would  seem  that  the  waste  from  shattering  would  be  great. 

Orchard  grass  is  harvested  with  an  ordinary  grain  binder  (PI.  I, 
fig.  1),  making  as  small  bundles  as  possible,  in  order  that  they  may 
cure  readily.  The  bundles  are  placed  usually  three  in  a  shock  and 
the  shocks  tied  at  the  top  with  two  bands  of  straw,  one  about  8  inches 
below  the  other  (PI.  I,  fig.  2).  They  are  bound  in  this  way  so  as  to 
make  them  more  stable  and  to  prevent  the  seed  from  shattering.  The 
shocks  are  made  small  to  facilitate  handling  at  the  time  of  thrashing, 
and  so  that  they  may  be  easily  tied  at  the  top  with  the  straw  bands. 
They  are  left  standing  from  two  to  four  weeks,  or  until  they  have  had 
time  to  cure  thoroughly,  and  are  thrashed  without  stacking.  On  an 
average  it  takes  about  5  pounds  of  twine  forlOO  bushels  of  seed.  The 
crop  is  of  such  importance  that  the  fence  corners  and  other  places  that 
can  not  be  reached  with  the  binder  are  cut  with  the  cradle  and  bound 
into  bundles  by  hand. 

When  the  grass  is  sufficiently  tall  it  is  cut  from  12  to  14  inches  high, 
to  avoid  the  low-growing  weeds,  such  as  plantain  and  sorrel,  and  also 
clover  and  bluegrass.  Another  advantage  in  high  cutting  is  that  it 
leaves  more  of  the  undergrowth  to  be  utilized  later  for  hay  or  pasture. 


The  common  grain  separator  is  used  for  thra'^hing  with  the  ordi- 
nary cylinder  and  concaves,  but  with  special  riddles  and  with  nearly 
all  the  wind  shut  off  to  prevent  too  much  of  the  seed  from  being  blown 
over.  In  hauling  the  shocks  to  the  machine,  racks  with  tight  beds  or 
with  tarpaulins  spread  over  the  bottom  are  used  to  catch  the  seed  that 
shatters  off,  which  is  usually  considerable.  This  is  always  heavy  seed, 
and  is  worth  saving.  Hince  the  shocks  are  small,  a  whole  one  may  be 
thrown  on  the  rack  at  one  forkful  without  breaking  the  bands.  This 
reduces  shattering  to  a  minimum.  Unless  the  grass  is  very  weedy 
the  thrashing  ma<,hine  cleans  the  seed  sufficiently  for  the  market,  but 
most  of  the  larger  growers  have  hand  fanning  mills,  which  are  used 
when  necessary.     Seeds  like  those  of  redtop  are  easily  blown  out,  but 

lOO-n  '  , 


IS  OBCHABD   OBA^B. 

it  is  harder  to  dispose  of  the  blu^rftsa  and  some  of  the  weed  seeds, 
such  9,3  plantain  and  whitetop.  From  the  machine  the  seed  is  put  into 
8-buHbel  bags  for  shipping.  Thrashing  costs  on  an  average  8  cents 
per  bushel,  with  the  customary  crew  furnished. 

RANDLtKO  TBK   APTBBOBOWTH. 

In  cases  where  orchard  gra^s  is  cut  for  seed  .there  is  a  great  differ- 
ence of  opinion  as  to  how  the  aftergrowth  should  be  handled.  It  is 
generally  considered  that  pasturing  is  not  in  the  least  detrimental  and 
even  beneficial.  As  to  whether  the  aftergrowth  should  be  cut  for  hay 
is  an  undecided  question.  It  is  a  common  practice,  however,  to  cut 
it,  due  to  the  fact  that  it  is  depended  upon  largely  for  hay,  since  tim- 
othy and  other  hay  grasses  are  not  grown  to  any  great  ejctent.  After 
the  gras»  is  cut  for  seed,  especially  when  it  is  cut  sufficiently  high, 
there  is  always  considerable  green  undergrowth.  This  continues  to 
grow,  and  during  the  latter  part  of  August  or  about  the  first  of  Sep- 
tember is  at  the  proper  stage  to  cut  for  hay.  If  there  is  clover  pres- 
ent in  the  aftergrowth  it  makes  a  very  fair  quality  of  hay  and  yields 
from  one-half  to  one  ton  to  the  acre.  The  quality  of  this  hay  is  not 
so  good  as  that  of  the  hay  made  from  the  first  cutting. 

While  it  is  a  general  practice  to  cat  the  aftermath  during  the  latter 
part  of  August  or  September,  there  are  some  who  prefer  to  cut  it  as 
soon  as  the  shocks  are  removed  from  the  field,  as  it  is  believed  to  be 
better  for  the  following  seed  crop  if  it  is  cut  then.  It  is  the  opinion 
of  some  that  the  aftermath  should  be  cut  in  any  event,  and  consequently 
if  it  is  not  desired  for  hay  it  is  cut  and  left  on  the  ground.  Others 
are  of  the  opinion  that  if  it  is  cut  at  all  it  materially  injures  the  next 
year's  crop,  especially  so  if  used  for  hay,  as  the  two  cuttings  remove 
a  large  amount  of  plant  food  from  the  soil  without  much  return. 

Judicious  pasturing,  to  say  the  least,  is  not  detrimental  to  the  field, 
and  in  all  probability  is  more  or  less  beneficial.  The  aftergrowth, 
which  comes  on  after  the  seed  crop  is  removed,  furnishes  grazing 
until  it  is  covered  with  snow,  and  in  the  more  southern  sections  where 
the  grass  is  grown  lasts  nearly  the  entire  winter.  Sheep  can  be  very 
profitably  pastured  on  this  aftergrowth  and  in  many  cases  almost  as 
much  money  is  made  from  the  pasture  that  it  affords  the  sheep  as 
from  the  seed  crop,  on  account  of  the  length  of  time  which  it  will 
furnish  grazing.  At  present  prices  sheep  are  equally  as  profitable  as 
cattle,  if  not  more  so,  and  can  be  pastured  on  orchard  grass  to  much 
better  advantage. 

There  is  much  difference  of  opinion  regarding  the  value  as  a  feed 
for  stock  of  orchard  grass  straw  from  which  the  seed  has  been  thrashed.    , 
Some  state  that  it  is  of  almost  as  much  value  as  the  hay,  but  in  general 
it  is  thought  to  be  about  equal  to  wheat  straw.    Its  value  depeods 
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largely  on  three  factors:  The  stiUe  of  matarity  at  the  time  of  cutting; 
the  amount  of  aftergrowth,  including  red  clover,  contained  in  it,  and 
the  success  with  which  it  is  cured.  If  the  grass  is  cut  before  the  seed 
is  sufficiently  mature  to  harvest,  the  straw  will  be  of  more  value  for 
feed  than  when  it  is  cut  at  the  proper  »tage.  The  undei^rrowth  which 
is  present  probably  furnishes  as  much  feed  as  the  stnw  itself,  if  not 
more,  especially  when  it  contains  clover. 

It  is  a  common  practice  to  cut  the  grass  as  high  as  possible,  to  avoid 
the  weeds  and  clover,*  but  if  it  is  short  there  is  necessarily  a  great  deal 
of  undergrowth  t^ut  with  it.  If  the  grass  has  not  received  too  much 
rain  while  in  the  shock  and  is  stacked  properly  or  put  into  a  barn  or 
shed  at  the  time  of  tbrasbing,  the  straw  will  be  of  much  more  value 
than  if  carelessly  handled.  In  general,  there  is  little  attention  paid  to 
the  stacking  of  the  straw,  and  it  is  commonly  left  in  piles  just  as  they 
are  made  by  the  machine.  When  utilized  for  for^j^e  it  is  fed  to  hoi-ses 
or  cattle,  usually  the  latter,  but  is  of  very  little  value  for  sheep. 
Aside  from  its  value  as  a  feed,  strawmay  be  iised  for  seeding  meadows, 
as  previously  described.  It  should  never  be  used  for  this  purpose, 
however,  unless  thoroughly  free  from  weeds. 


The  weeds  which  are  most  troublesome  in  orchard  grass  fields,  espe- 
cially in  sections  where  seed  is  produced,  are  whitetop  {Erigeron 
amvaua),  red  sorrel  (Jiwnex  acetoedla),  oxeye  daisy  {Chryganihem.'um 
leucanthemum),  milfoil  {Achillea  miUefoUum),  and  the  pUntains 
{PlatUago  lancedata  and  P.  ariatata).  Most  growers  pay  much  atten- 
tion to  keeping  these  weeds  out  of  their  fields  and  go  to  considerable 
expense  for  labor  to  mow  them  or  cut  them  out  with  a  hoe  just  before 
harvest.  A  method  which  is  now  quite  commonly  used  and  which  is 
most  effective  and  practicable  is  to  pasture  the  fields  with  sheep.  This 
is  an  excellent  practice  and  it  is  comparatively  easy  to  distinguish  at 
harvest  time  between  fields  that  have  been  pastured  in  this  way  and 
those  that  have  not  by  the  absence  of  weeds  in  the  former.  8uch 
good  results  have  been  obtained  by  pasturing  sheep  on  the  grass  to 
keep  down  the  weeds  that  farmers  are  raising  more  sheep  than  formerly 
and  are  growing  cleaner  seed.  It  is  a  common  pnwjtice  to  turn  the 
sheep  on  in  the  spring  as  soon  as  the  gi'ass  begins  to  grow  and  allow 
them  to  remain  until  the  early  part  of  May.  As  the  grass  advances 
toward  maturity  the  sheep  eat  very  little  of  it,  but  graze  mostly  upon 
the  weeds  and  undergrowth,  and  especially  on  the  whitetop,  which  is 
one  of  the  worst  weeds  present,  if  not  the  worst.  They  do  little  dam- 
age to  the  field  when  it  is  dry  and  in  wet  weather  they  are  kept  off,  as 
they  drag  down  too  much  of  the  grass.  Although  it  is  the  custom  to 
turn  the  sheep  out  of  the  fields  in  the  early  part  of  May,  some  of  the 
most  successful  growers  leave  them  in  until  nearly  harvest  time.     It  is 
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not  uncommoD  to  see  sheep  id  Selds  that  are  ready  to  harvest.  When 
it  is  possible  to  do  so  the  fields  should  be  pastured  late,  as  this  prac- 
tice is  more  effective  in  keeping  down  the  weeds,  since  it  takes  them 
but  a  short  time  to  make  sufficient  growth  to  interfere  with  the  clean- 
ing of  the  seed.  Cattle  are  sometimes  pastured  on  fields  that  are 
intended  for  seed,  but  they  tramp  down  too  much  of  the  grass  and  are 
not  as  satisfactory  for  this  purpose  as  sheep. 


Much  has  recently  been  said  regarding  the  presence  of  seeds  of  other 
grasses  in  orchard  grass  seed.  Those  which  appear  to  be  the  most 
common  are  meadow  fescue  {Festitca  pratensis)  and  the  rye-grasses 
(LoliuTn, -perenne  and  Lolium.  italicuTn).  The  seed  of  these  grasses  is 
much  heavier,  but  it  resembles  orchai-d  grass  seed  to  such  an  extent 
that  its  presence  is  not  readily  detected.  Meadow  fescue  and  ry^-grass 
have  very  much  the  same  appearance,  but  there  is  no  difficulty  in  dis- 
tinguishing them  from  orchard  grass,  as  their  seed  habits  and  general 
habits  of  growth  are  different.  If  these  grasses  were  present  in  con- 
sidei-able  quantities  in  the  orchard  grass  fields  in  Kentucky,  Indiana, 
and  western  Virginia,  where  practically  our  entire  supply  of  seed  is 
produced,  the  presence  of  their  seed  in  orchard  grass  seed  could  be 
readily  accounted  for.  The  orchard  gross  fields  in  these  sections,  how- 
ever, are  almost  entirely  free  from  other  grasses,  and  only  in  a  very 
few  cases  ai'e  there  any  others  present,  with  the  exception  of  some 
Kentucky  bluegrass  {Poa  pratensis)  and  Canada  bluegrass  {Poa  com- 
pre8ga)&nd  a  litile  claeat{Bra7nns  secalinv^)  and  redtop (^yrtw^i*  aUxi). 
Bluegrass  and  redtop,  especially  the  former,  come  in  naturally  in  the 
older  fields,  and  cheat  is  present  practically  only  the  first  year,  due 
to  ita  having  been  in  the  wheat  which  just  preceded  the  grass  crop. 
The  quantity  of  meadow  fescue  and  rye-grasses  in  these  fields  ia  iosig- 
niflcant,  and  there  are  only  a  very  few  cases  where  these  grasses  are 
present  at  all.  The  total  perccnt^e  of  other  grasses  in  orchard  grass 
throughout  the  whole  seed-producing  section  is  so  small  as  to  be  hardly 
worthy  of  consideration,  and  statements  made  to  the  effect  that  the 
presence  of  their  seed  in  orchard  grass  seed  is  due  to  the  fact  that  they 
are  grown  with  the  orchard  grass  and  can  not  be  separated  from  it  are 
entirely  without  foundation.  Farmers  in  general  are  extremely  care- 
ful to  keep  their  orchard  grass  fields  free  from  other  grasses,  for  the 
reason  that  their  seeds  are  readily  detected  by  buyei-s  and  as  a  conse- 
quence the  seed  invariably  sells  at  a  lower  price.  It  is  a  comparatively 
easy  matter  for  seed  growers  to  have  pure  seed  for  their  own  sowing, 
and  there  would  be  absolutely  no  advantage  to  them  in  growing 
meadow  fescue,  rye-grasses,  and  other  grasses  with  orchard  grass. 
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Orchard  grass  is  of  considerable  value  for  early  and  late  pasture, 
and  in  the  Bouthern  part  of  tbe  region  where  it  is  grown  can  be  pas- 
tured nearly  the  entire  year.  When  used  for  pasture,  bluegrass  and 
white  clover  are  commonly  grown  with  it. 

Orchard  grass  hay  is  of  valut'.  especially  when  it  contains  red  clover, 
and  can  be  fed  to  horses  successfully.  It  is  a  good  forage  for  cattle 
that  are  being  fattened  for  market. 

When  grown  for  seed,  orchard  grass  is  a  profitable  crop,  as  it  yields 
on  an  average  10  to  12  bushels  to  the  acre  and  sells  for  $1.25'  a  bushel. 
Aside  from  securing  a  crop  of  seed,  the  aftergrowth  may  be  either 
pastured  or  cut  for  hay.  This  aftergrowth  makes  a  very  fair  quality 
of  hay,  and  when  cut  during  the  latter  part  of  August  or  September 
gives  a  yield  of  from  one-half  to  one  ton  to  the  acre. 

Although  not  prenously  stated,  orchard  grass  is  quite  valuable  for 
binding  s  ils,  and  on  rough  land  that  washes  badly  it  can  be  used  for 
this  purpose  effectively. 

Orchard  grass  may  be  seeded  either  in  the  autumn  or  spring  with 
about  equally  good  results*. '  Spring  seeding,  however,  seems  to  be  the 
most  common  practice.  la  most  cases  it  is  sown  broadcast  on  fall  wheat 
on  tields  that  have  been  in  wheat  the  previous  year.  One  bushel  of 
seed  is  a  sufficient  quantity  when  the  grass  is  to  be  grown  for  seed. 
When  grown  for  hay  or  pasture,  more  than  this  should  be  used.  A 
good  catch  may  be  obtained  by  scattering  the  straw  evenly  and  thinly 
on  fall  wheat  in  early  spring. 

Red  clover  can  be  profitably  sown  with  orchard  grass  at  the  rate  of 
1  bushel  to  5  or  7  acres.  Mixtures  of  orchard  grass  with  other 
grasses,  especially  with  tall  meadow  oat-grass  and  meadow  fescue,  are 
giving  good  results  for  hay  and  pasture  in  places  where  they  are  being 
tried. 

The  average  life  of  an  orchard  grass  meadow  is  from  five  to  seven 
years,  after  which  it  is  plowed  up,  usually  late  in  the  fall,  and  put  into 
corn. 

Orchard  grass  is  harvested  for  seed  from  about  June  15  to  June  25. 
It  is  cut  with  an  ordinary  grain  binder  and  bound  into  small  bundles, 
requiring  about  5  pounds  of  twine  to  100  bushels  of  seed.  The 
bundles  are  put  three  in  a  shock  and  bound  at  the  top  with  a  band  of 
graj^s  to  make  them  more  stable  and  to  prevent  the  seed  from  shatter- 
ing. Thrashing  is  done  from  the  shock  after  the  grass  ha.s  stood  in 
the  field  from  two  to  four  weeks,  with  an  ordinary  separator,  using 
special  riddles. 
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Sheep  are  pastured  on  orchard  grass  in  the  spring  to  keep  down  the 
weeds.  They  are  eometimee  allowed  to  remain  in  the  field  until  nearly 
time  to  harvest.  This  practice  is  very  effective  in  keeping  clean,the 
fields  that  are  grown  for  seed. 

The  percentage  of  meadow  fescue,  rye-grasses,  and  other  grassed  in 
orchard  grass  fields  that  are  grown  for  seed  b  so  small  aa  not  to  be 
worthy  of  consideration. 
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THE  EFFECT  OF  COPPER  UPON  WATER 
BACTERIA." 


INTBODITOTIOir. 

Of  the  many  methods  of  chemical  treatment  for  water  purification, 
the  copper  method  has  recently  received  the  most  attention.  The  use 
of  this  metal,  or  its  salts,  was  urged  primarily*  for  the  eradication  or 
control  of  polluting  algse,  tho  popular  attention  has  been  directed 
more  particularly  to  the  various  results  obtained  in  destroying  the 
typhoid  bacillus. 

The  discrepancies  between  laboratory  results  of  some  of  the  investi- 
gators of  this  phase  of  the  subject  tiave  deterred  many  engineers  and 
sanitarians  from  conducting  important  tests  of  the  value  of  copper 
under  emergency  or  epidemic  conditions.  These  discrepancies  are 
perhaps  in  some  cases  due  to  reason.-i  which  are  taken  up  later  in  this 
bulletin,  and  in  some  cases  to  the  lack  of  comprehension  of  the  essen- 
tial difference  between  treatment  of  drinking  water  which  contains 
relatively  little  albuminoid  matter"^  and  treatment  of  bouillons  or 
emulsions.'' 

"  The  (.'opper  method  for  controlling  algal  pollution  can  no  longer  be  considered 
in  an  experimental  stage.  The  aivumulatjon  of  reeultHof  treatmentaconptantly  mode 
under  the  direct  supervision  of  of!icialB  of  the  Department  of  Agriculture  and  the 
numerous  reaults  rejiorted  to  this  Department  by  iniiependent  experinientere  render 
further  dii^cuseion  of  this  question  superfluous.  The  caution  should  be  reiterated, 
however,  that  no  rule  lor  determining  Ihe  amount  of  copper  suHaU;  to  be  added  can 
be  given,  and  each  body  of  water  mu«t  be  treated  in  the  light  of  its  special  condi- 
tions. This  caution  is  eminently  applicable  to  copper  treatment  of  a  water  supply 
for  bat^tericidal  pur))0!<efl,  and,  as  Mr.  Kellerman  and  Mr.  Beckwith  have  shown  iti 
their  recent  work,  the  problem  of  using  dilute  solutions  of  copper  for  destroying 
BaclUut  caii  and  BaciUua  typhi  m  water  is  a  rather  complicated  one.  Pertinent  con- 
ditions mut-t  l)e  understood  thoroly  before  an  application  of  copper  can  be  safely 
advised,  and  whether  an  emergency  treatment  of  an  unDlteri'd  and  contaminateil 
water,  or  a  continuous  treatment  of  a  filtered  water  supply,  or  a  ti'eatment  of  a  t«waf{e 
effluent  is  contemplated  the  work  should  be  supervised  by  an  expert— .\.  F.  Woodh, 
Palhologiat  mid  rhytMo/jiKl,  AHiiig  Chief  of  Bureau. 

li  Buls.  64  and  "S,  Bureau  ot  Plant  Industry,  L'.  S.  Dept.  of  Agriculture. 

'See  also  Buls.  64  and  "(I,  Bureau  of  Plant  Industry,  I'.  S.  Dept.  of  Agriculture. 

rf  A  case  in  point  is  a  paper  by  Dr.  J.  B.  Thomas,  Report  on  the  Action  of  \'arioua 
Substances  on  Pure  Cultures  of  the  Amo;ba  Dysentoriw.  (Amer.  Jour.  Med. 
Sei.,  vol,  131,  No.  1,  Jan.,  1906,  p.  116.}  "Uniform  suspensions  of  theamteba  were 
inadd  by  pouring  4  cc.  of  distilled  sterile  water  over  the  surface  of  a  4B-hour  slant 
agar  culture  of  the  amccha  and  cholera  spirillum,  scraping  off  the  surface  growth 
and  mixing  with  Ihe  matter  by  means  of  a  platinum  wire,  and  pouring  the  resultant 
emulsion  into  a  sterile  test  tube;  4cc.  of  the  antiseptic  solution  (in  double  strength) 


6  EFFECT   OF   COPPEE   tIPON   WATEE   BACTEEIA. 

In  Spite  of  the  fact  t^at  the  field  results  of  .several  experimenters" 
have  apparently  established  the  point  that  copper  sulfate  will  not 
destroy  ordlnaij  water  bacteria  at  concentrations  fatal  to  the  colon 
and  typhoid  bacilli,  the  somewhat  fanciful  objection  has  been  sug- 
gested to  cbomical  treatment  of  any  kind,  and  to  co^/per  treatment  in 
particular,  that  Itacteria  desirable  for  oxidation  of  organic  matter  and 
other  beneficial  changes  in  a  water  supply  might  be  injured  equally 
with  the  typhoid  bacteria,  and  thus  a  treated  water  be  more  poten- 
tially dangerous  than  an  untreated  water  known  to  contain  typhoid 
organisms;  in  other  words,  that  many  bacteria  which  could  be  of 
decided  benefit  in  a  slightly  polluted  water  supply  might  be  eradicated 
by  copper  treatment  and  that  in  ihh  way  the  fractional  sterilization  of 
a  reservoir  by  copper  might  pave  the  way  for  a  more  dangerous  con- 
tamination. 

Investigations  of  these  and  other  points  have  been  undertaken,  and 
it  is  believed  that  valuable  data  have  been  obtained,  applicable  to 
copper  treatment  for  algte,  to  emergency  treatment  for  typhoid,  and 
to  copper  treatment  in  connection  with  filtration.  The  copper  treat- 
ment of  sewage  may  be  influenced  by  the  same  conditions  that  bear 
upon  the  effect  of  copper  treatment  of  water.  For  the  present,  how- 
ever, the  investigations  of  Johnson,*  at  the  Columbus,  Ohio,  3ewage 
testing  station  may  be  considered  sufficiently  accurate  for  practical 
pui-poses. 

to  be  tcRted  was  thea  added  to  the  4  cc.  emulsion  of  amoebce,  thus  making  a  fairly 
uniform  emuluion  of  S  cc.  of  liquid  to  one  48-haur  slant  culture,  the  mixture  uod- 
taining  a  definite  amount  of  the  chemical  to  be  tested.  *  *  *  It  would  appear 
from  the  above  results  that  it  would  be  disastrous  to  rely  on  the  action  of  copper 
containers  to  purify  wat«r  infected  with  amojbse  or  cholera," 

"  Caird.  Copper  Sulphate  Results.  Paper  read  at  meeting  of  American  Water 
Works  Association,  Boston,  Mass.,  July  10-14,  1906. 

Jackson.  Journal  New  England  Water  Works  Association,  vol.  19,  1906,  pp. 
563-568. 

Hollis.    Journal  New  England  Water  Works  Aawciatjon,  vol.  19, 1905,  pp.  571-672. 

Stokes  and  Thomas.  The  Effect  oE  Copper  Sulphate  upon  the  Bacteriological  and 
Chemical  Constituents  of  Large  Bodies  of  Water.  Public  Health  Papers  and  Reports, 
American  Public  Health  Association,  vol.  31,  part  1,  1905,  pp.  75-90. 

^  The  Copper  Treatment  of  Sewage  Effluents.  Report  on  Sewage  Purification  at 
ColumhuH,  Ohio,  1905. 

"Available  data  indicate  that  the  removal  by  either  process  of  applied  pathogenic 
and  nonpathogenic  bacteria  is  in  fairly  direct  proportion,  generally  speaking, 
although,  of  (wnrse,  saprophytic  bacteria  may  multiply  within  the  tanks  or  filters,  so 
as  to  obscure  the  true  removal.  Under  some  conditions  it  might  f)e  advantageous  to 
employ  a  germicide,  such  as  sulphate  of  copper,  as  a  final  treatment  for  sewaf^  efflu- 
ents of  doubtful  bacterial  purity."     (P.  471.) 

"Independent  of  the  question  of  complete  sterilization  as  touched  upon  •  •  • 
it  may  be  that  there  is  a  field  of  usefulnesB  in  some  places  for  copper  sulphate  or  other 
(germicidal  chemical  In  the  treatment  of  coarse-grain  filter  effluents,  in  order  tt  bring 
them  from  a  bacterial  or  hygienic  standpoint  to  a  d^ree  of  parity  strictly  compar- 
able with  that  of  the  effluent  of  ordinary  intermittent  sandfllters."     (P.  479.) 
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HBSISTANCB  OF  VABIOUS  BAOTEBIA. 

Several  species  of  bacteria  occurring  commonly  in  Potomac  River 
water  have  been  isolated,  and  comparative  tests  have  been  carried  on 
with  these  bacteria  and  with  the  colon  bacillus.  An  examination  of 
the  tables  showing  the  exact  results  of  these  testa  indicates  clearly 
that  no  danger  to  most  of  the  common  saprophytic  bacteria  can  be 
expected  from  using  concentrations  of  copper  sufficiently  strong  to 
destroy  Bacillxts  colt.  To  allow  as  little  variation  as  possible  in  the 
different  tests  all  experiments  were  carried  out  in  triple-distilled  water. 
This  will  probably  explain  tha  sensitiveness  of  most  of  the  bacteria  to 
copper  solutions,  for,  as  Glide rsleeve"  has  stated,  "The  resistance  of 
bacteria  w&shed  in  distilled  water  is  lessened,  due  in  all  probability  to 
the  fact  that  some  of  the  slimy  substance  which  surrounds  the  bac-^ 
terial  cell  and  protects  it  to  some  extent  from  the  action  of  detrimental 
agencies  is  removed,"  For  purposes  of  comparison  the  table  showing 
the  action  of  copper  sulfate  on  various  bacteria  in  tap  water,  pub- 
lished by  Gilderaleeve,*  is  reproduced  below. 
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"StudieB  on  the  Bactericidal  Action  of  Copper  on  Organisms  in  Water.     American 
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nOp.  cit.,  p.  im. 
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8  EFFECT    OF    COPPER    CPON    WAtEk    BAOTEBIA. 

The  figures  in  this  table  are  rather  surprizing  in  connection  with 
the  statement  that  "  very  little  difference  was  found  between  distilled 
and  filtered  water  used  in  the  laboratory."  The  similarity  here  of  the 
actjon  of  copper  in  diytilled  and  filtered  tap  water,  contrasted  with  the 
marked  difference  in  the  action  of  distilled  and  filtered  tap  wat«r  in 
Washington,  emphasizes  a  point  previously  mentioned,"  (hat  the  water 
itself  deserves  as  careful  a  study  as  do  the  organisms  contained  therein. 
This  is  suggested  again  in  Phelps's*^  report  showing  that  with  either 
hard  or  turbid  waters  the  germicidal  efficiency  of  metallic  copper  is 
much  lessened,'  Again,  in  view  of  the  high  toxicity  that  investigators 
have  reported  with  oopper  in  Philadelphia  tap  water,  it  seems  neces- 
sary to  assume  that  this  water  either  is  peculiarly  favorable  to  main- 
taining the  metal  in  a  toxic  state,  or,  what  seems  equally  probable, 
for  rendering  the  bacteria  unusually  sensitive. 

The  results  of  our  own  experiments  are  given  in  the  following  tables. 
All  the  experiments,  unlesH  otherwise  indicated,  were  conducted  in 
Weber  resistance  glass  test  tubes,  each  containing  10  c.  c.  of  watei 
triple  distilled  from  glass,  portions  of  which  bad  been  treated  pre- 
viously with  the  desired  amount  of  copper  sulfate.  All  tubes  were 
inoculated  with  a  2  mm.  loop  of  the  proper  organism.  The  temper 
ature  during  each  experiment  varied  from  18°  to  22°  C. 

Tablb  I. — Effect  of  cupper  tittfale  upon  Bacillwi  mycoide*. 


1  part  copper  sultate  to— 


10,U00        2ft,0M        W,000        1 
pari- of  I  perwof  |  psrWot     p 


VoUmia. 

Cobmiri:    Cnhmlrt.  '.  (To 

' 

Table  II. — Efftet  ofmpper  n^ale  upon  BiKiUui  megathfrium. 


1  part  copper  miltale  lo— 

Cbeck.       10,000        15.00O        .'io.ooO     .  100.001)       .100.000   I  1.  oo.goc 
puna  o[     p»ri»  ol     par[>  iif     p«n<  of     puruol     purvof 


Oolimift.    0*mie 


"  Bul.  7(J,  Bureau  of  Plant  Imliii'try.  U.  S.  Dept.  o(  Airrii-ulture,  p.  i:-;  and  Kellei 
an,  Journal  New  England  WaUT  Wurks  APwH'ktion,  vol.  lit,  1905.  ji.  53fl. 
'>.Totirnal  Kew  England  Water  Works  Association,  vol.  19,  1905,  pp.  537-639. 
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RESISTANOli:   OF   TABIODS    BAOTEBIA. 
Tablb  hi. — ^eet  qfeopptr  tutfaU  upon  BaeUbtt  mettnttrietu. 


1  p«t  copper  .ull»wlo- 

Dunlton  ol  eipoMire  (o  acUon 

or  copper  TOllale. 

Ch«k. 

10.000 
p.rtaol 
wtler. 

25.000        50.000 
part!  ol     parts  of 
wkur.      w&ler. 

100,000   i    600,000   1  1.OO0.0OO 
parts  o[     paruot     pariaof 

'*lp1 

810               MO 

ao         sw 
0         sw 

' 

. 

TABI.B  IV. — Effect  of  oappar  mdfale  vpcm  BacUlut  maenlrricuM  fufcu*. 


Check. 

Ipartooppe 

aalfaleto- 

of  chopper  siUlale. 

10.000       2.S.0O0       so.ooo 
p<ut«  of     part)  of     parts  Of 
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40          !U          as 
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1,000,000 
paruot 

a*,». 

1 

Colontti. 

0 

Cabmla. 

»       iii  ■      ?S  '       i 

Tablk  V. — FIferl  of  copper  tujfatt  upon  ^repUKOceui  pyogenc*. 


i 

1  pan  copper  aulJ 

Diirallon 

op^tITXw""'"™ 

Check. 

10,000 
part- of 

25,000        60,000    1    too 
pans  of     pans  of     par 

Colmki. 
36 

OHonla. 

COlonit'. '  OatmHa.  ',  Oibt 

.  I  Oobmla,  ]  Colonitr. 


TABI.B  VI. — Effect  <if  copper  sulfate  upon  Baeillvi  mibtUU. 


1  part  copper  sulfate  to 


Duration  of  expomire  to  acllon 
of  copper  Mil  fate. 

Check. 

10.000 

28,000 
parti  ol 
water. 

60,000   .  100,000     ,wo,ooo 

'^'^ 
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CbtoBto. 

1 

CWcmie.. 

1 

CWOt.*™.  ,  fWonirt,    CWm<f-. 

mI            70              65 

.y^uin- 

Tablb  VII. — Effect  <if  coppariulfaU upon  Bcu^ui pTodiffioeiu. 


of  copper  sullHte. 
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1  part  coppe 
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1   water. 

part- of     parts  of 
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parts  of 
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Table  VIll.— Effect  of  copper  gulfate  upon  BadUut  Kquifat 


Check. 

1  pan  copper  sullale  to— 

Duration  uf  eiponire  lo  Betion 
of  Clipper  BuUMe. 
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Tablb  IX. — Bg'ed  of  copper  udfaU  aponpink  yetut. 
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Table  X. — E^ed  qf  copper  mtlfoU  upon  BaciUai  eoli. 
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Tablb  XI, — Effed  of  copper  »u//o*e  upon  tidfiir  yeltow  haciilw^ 
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Table  XII.— .^«c(  of  copper  mlfais  upon  Ptettdomona*  radieicola  l»oy). 
i  I  1  part  copper  sulfale  10— 


Cotontei. :  CObmlrf. 
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Table  Xlll.—E^eet  of  copper  ttU/ate  upon  BaciUut  tubl'tnamg. 


Check. 
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Tablb  XI  v.— Effect  oj  eopper  udfaU  upon  Mieroooeeut  radiant. 
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Tablb  X\ .—Effect  of  topper  mdfate  upon  I^eudomonat  radteicola  [a^alfa). 


Cbeck. 

1  part  copper  wlfateto- 

Durallon  ol  eipoeure  to  »«llon 
of  copper  BUlfale. 

10.000 
parUof 

M.OI» 
pans  of 
waler. 

60.000 

100,000 
part,  of 

water. 

600.000 
partaol 
wat«r. 

parti  of 

Coloniti. 

,.i 

0 

0 

425 

Colonia. 

''1 

0 

^"^ 

Tablb  XVI, — ^ftt  of  copper  w^att  upon  Baeilliu  inolaceiu  Unirenliu». 
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Tablb  XVII. — Effect  of  topper  milfate  upon  Pieudomonat  amelhyetina. 
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EFFECT   OF   COPPER    UPON    WATER   BACTERIA. 
Table  XVIII. — ^ect  of  copper  eul/ate  upon  Bacillus  eaiutatui. 
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Table  XIX.— ,^«ct  o/coppw 

1 
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A  careful  study  of  the  g&s  content  of  both  tap  and  triple  distilled 
water  has  shown  that  for  the  typhoid  and  colon  bacilli  the  presence  of 
carbon  dioxid  in  the  water  is  associated  with  heightened  resistance  to 
toxic  agents,  such  as  solutions  of  copper  salts,  precipitated  copper 
salts,  and  copper  metal.  This  is  the  more  strange  when  one  considers 
that  the  presence  of  carbon  dioxid  in  water  causes  the  copper  to 
remain  in  solution,  and  in  case  of  insoluble  copper,  either  precipitated 
or  metallic,  the  carbon  dioxid  serves  to  bring  a  considerable  amount 
of  copper  into  solution.  It  should  be  noted,  however,  that  water 
heavily  saturated  with  carbon  dioxid  is  toxic  to  BactUua  colt  and 
Sacillus  typhi. 

A  series  of  experiments  designed  to  test  the  effect  of  carbon  dioxid 
on  Bacillus  coll,  the  various  conditions  of  triple  distilled  water  with 
and  without  copper,  triple  distilled  water  plus  calcium  carbonate  with 
and  without  copper,  and  tap  water  with  and  without  copper  are  tabu- 
lated below, 
Tabl£  XX. — Toxicity  of  copper  mifale  to  ISarilliui  eoli  iti  the  absence  of  carbon  dioxid.' 


"•^^Wsw" 

tlon  of  copper 

1  parte 

opper  8U] 

ate  to- 

numtlonof 

wale?'    ""wate?' 

100,000 
Pjrwot 

600,000 
pamof 
water. 

1.000.000 

(■olonlf..    Cobmtet.    CoUmien. 

s;ioo        ''''"oj      "    0 

CWmi  for. 
2,200 

CWmfc*. 
900 

°^% 

'  Experiment  roodiicted  In  Weber  rcelstnnoe  sl'>n 'e*t  tubeceach  containlDKlOc.c.  of  water  triple 
distilled  {mm  giun.  pnnloni  of  which  had  heen  Created  preTiounly  with  the  dedred  ainoant  ot 
copper  sulfate.  All  tubcii  inoculated  with  a  2  mm.  loop  of  culture  of  BaeUlvt  eoH  reeelTed  Irom 
Prot.  Theobald  Smith.    The  temperature  durinft  thli  eiperinient  varied  (pom  18=  to  23"  C. 
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Tahlb  XXI. — Efftet  ofairboii  dioxid  upon  toxicity  of  atpper  tulfaU  to  BaciUiu  eoli.' 
I  I  perl  copper  suHme  to— 

ntoBtei.    Oitnnitt. 


I  Experiment  conducted  in  Wehcrnwielancc  glow  te«t  tube  MCh  Co 

[•tillwl  Irani  ulaBspoptfonJidf  which  liad  btfii  Irtaled  prcvloualy  with 
......      ...  ■  ■■'■-■■-oeulaicd  with  uSiiim.  limp  "I  cullureot  BaciUtu 

aperaturc  during  this  enperiment  varied  Irom  18° 


bald  Smith.    Thct 


>f  water  triple 
luntot  copper 
m  lYoI.  Theo- 


1  pan  copper  sulfalf 


■  Oobmi'-:  i  OAmiet. 


'  CWonii-ji  I  Coimlri. 


'  VBdomflllutlonsiif  copper  Kiilfn 
mcB-urcd  quaiillly  ul  CHlcliim  carbi 
a  Novy  Inr  In  an  HlDimphcre  lrp«  ol 
lure  ot  hnrillat  mfi  reeeiVBd  from  il 
pemture  during  thin  eiperJmvDl  varied  Irom  1S° 


idded  1o  uach  ti 


Cobmlrt.    Oolonlet. 


[  roioniat.    tWoniei 


'Viiriou^  dllutlona  ot  copper  <ul/at:;  were  tubed  In  Weber  resiatanoe  glass,  thoroly  boiled,  a 
Bmall  mvunurcd  quantity  oF  calcium  carbonate  ndiled  lo  each  tuba,  and  th*  a  ^  aolutlona  cooled  and 
kept  In  a  Novy  Jar  In  an  atmosphere  oom  posed  largely  of  carbon  dloitd.  AM  tubn  Inoculated  Witt) 
a  2  mm.  loop  of  cnllnre  ol  SaciUua  cali  received  (mm  the  Bureau  of  Animal  Indnstry  and  Isolated 
[rom  hog.    The  temperature  during  thla  eiperlment  varied  froiD  18°  to  22°  C. 

Table  XXIV. — Tojridty  of  copper  lulfate  to  Badilv»  coliin  topwaterfree  of  carbon  dioxid.' 


IKifUro  to  action 

[copp.r 

1  Check. 

1 

'       (1,300 
i              " 

1  part  c 

wate"' 
montet. 

i,oao 

panaof 

parts  of 

^awf' 

1,000,000 

«"r^. 

6,000' 

Cotonlti. 
4,1W0 
Lost. 

awo.,>. 

I  (Cflttubea,  each  containing  10  c.c.  otPotoma 
I'ed  previously  with  the  desired  ■mount  of  copper  su 
AJi  tuqert  inoculated  with  a  U  mm.  loop  of  culture  ol  Borl'lui  csJf  received  [ram  the  Bureau  n/ Ai 
Industry.  Isolated  from  hog.   Tbe  temperature  during  this  eiperimenC  varied  from  1S°  to  123P  C. 
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Table  XXV. — Toxicity  o/ copper  ti^aUloBadUit»<x>li  in  tap  taaUr  free  of  carbon  duKcid.' 


j                      1  part  copper  8UlIaUt<^ 

Duration  o[  eiposure  to  action  of  copper 
sultale. 

Cbeck.   1    10,000 

M,oco    .  100.000 

''wafer"'     "SHwr"' 

SOD,0D0 

1. 00.000 

wait?' 

Oatonia.    Colonltt,  \  Cobmia.  i  OHoniei. 

ilsoo             o{           0  1          ^ 

5 

0*ni«. 

blance  glan  test  tubes, 


acb  conlalnlng  10  c.  c.  o[  Palomac  lap 
10  desired  amonnC  of  copper  aullate. 
recclTed  from  Prof.  Theobald  Bmttb. 


Table  XXVI.—Efecl  of 

iirbon  diojyid  upon  loxicUy  of  mppimulfate 

to  Saemun  eoli.^ 

.,„„ 

1  pan  copper  Bulfaleto- 

Duration  ot  expoeuiv  to  action 

Check. 

10,000        60,000    '    100,000 
pHfl*  of  1  parla  ol     parts  ot 

MO.00O 

water. 

CW,mf«.|CW=ni«.    (W™fe.. 

COtmitt. 
1,270 

20 

6,11)0 

no 

a*™fc,. 

2;»00  J         '  10            ■  ^0 

Industry,  <Bolaleil  from  hog.   The  temperature  during  tlilB  experiment  varied  /rom  18°  to  22°  C. 
Table  XXVII. — Jjlfed  of  carbtm  dioxid  vpon  loxicily  of  copper  sulfale  to  BactUut  coti.' 


oral  on  o  expomreto 

ctlonoC 

flpper 

Check. 

10,000 

parwot 

1  pan  copper  Bulf 

so,ooo    !  100.000 

parts  ol  1  parttot 
water.    ^    water. 

!:S 

'    0 

a^b-,.    CWmfa.. 

1  Eipertmi 

All  lutei  ioo^uTed  with  a 2  mmVlonpolcullure ot  IlariBtw roll  received  tlom  l-rot. Theo 
The  temperaturs  during  this  expvrlment  varied  from  ]tp  to  2;^°  ('. 

An  examination  of  the  foregoing  tables  shows  that  with  the  three 
typfis  of  water  the  presence  of  carbon  dioxid  increases  the  i-esistance  of 
the  bacilli  in  question.  In  the  solution  containing  tnonocarbonate  of 
lime  and  copper  sulfate  the  bacteria  are  extremely  sensitive,  even  the 
bacteria  in  the  check  solutions  dying  rapidly,  while  in  the  solutions 
charged  with  carlion  dioxid  the  bacteria  were  able  to  persist  in  con- 
siderable nuinbors  in  the  dilute  copper  ^solutions  in  spit*  of  the  fact 
that  most  of  the  copper  must  have  remained  in  solution.  This  point 
is  interesting  in  connection  with  the  work  of  Engels."  who  reports  a 


"Weitt're  Stiulien  uber  <iifi  Sterilization  vr 
Centralbl.  f.  Bakt.,  Parasit.,  u.  Infekt.,  vol.  3 


1  Trinkwuwier  auf  I'hemiBchen  Wege. 
Orig.,  1902,  pp.  495-521. 


,iz...,Coog[e 


EFFECT   OF   CAEBON    DIOXID.  15 

rather  high  toxicity  for  calcium  chlorid,  and  of  Pfuhl,*  who  suggests 
a  calcium  salt— milk  of  lime — for  water  sterilization.  The  use  of  lime 
or  a  similar  agent  may  be  highly  desirable  in  connection  with  treating 
a  contaminated  reservoir  with  copper,  tho  the  inferior  germicidal 
power  of  lime  makes  it  improbable  that  the  latter  alone  could  he  used 
safely. 

In  regard  to  chemical  water  analysis,  it  seema  probable  that  the 
determination  of  carbon  dioxid  or  the  determination  of  monocarbon- 
ate  and  bicarbonate  alkalinity  may  have  importance  hitherto  unrecog- 
nized, and  the  variations  in  tho  longevity  determinations  of  BacilluncoU 
and  Bacillus  typhi  may  be  due  in  part  to  the  mineral  constituents  of  a 
water,  in  part  to  methods  of  experimentation,  and  in  part  to  the  car- 
bon dioxid  content.  Extended  field  tests  must  be  made  before  gen- 
eralizutions  on  the  possible  effect  of  the  gas  content  of  a  water  supply 
can  be  determined. 

The  carbon  dioxid  content  of  a  water  may  possibly  explain  the 
peculiar  results  obtained  by  Clark  and  Gage.*  Tbey  have  reported 
practically  no  toxic  action  from  metallic  copper,  or  at  least  very  little 
difference  in  the  action  of  metallic  copper,  iron,  tin,  zinc,  and  lead. 
Their  figures  are  rather  misleading  because  of  the  great  number  of 
days  the  experiments  were  carried  on,  and,  as  Phelps*^  has  shown, 
metallic  copper  is  coated  with  some  insoluble  substance  after  a  few  days' 
exposure  to  Boston  tap  water  and  no  longer  has  great  toxic  action^ 
The  lack  of  toxicity  of  metallic  copper  and  the  similarity  of  its  action 
to  the  action  of  other  metals,  as  reported  by  Ckrk  and  G^:e,  is 
entirely  at  variance  with  the  work  of  Kraemer,**  Pennington,'  Gil- 
dersleeve/  Stewart,'  and  Moore  and  Kellennan.*  Investigators 
generally  have  agreed  that  it  would  be  possible  to  practically  sterilize 

a'Cber  dieDieinfection  derTyphueaDdCholera-aiisleerungenmit  Kalk.  Zeitechr, 
f.  Hyg.  u.  Jnlekt.,  vol.  6-e,  1889,  pp.  97-104. 

^The  Use  of  Copper  Sulphate  in  Water  Filtration.  Journal  of  Infectious  Diseases. 
Supplement  No.  2,  February,  1906,  pp.  172-174. 

cExperiments  on  the  Storage  of  Typhoid  Infected  Water  in  Copper  Canteens. 
Public  Health  Papera  and  Reports,  American  Public  Health  Awsociation,  vol.  31,  part 
1,  1905,  pp.  75-90. 

■'Copper  Treatment  of  Water.  American  Journal  of  Pharmacy,  vol.  76,  December, 
1904,  pp.  574-579. 

The  Use  of  Copper  in  Destroying  Typhoid  Organimnfl  and  the  Effects  of  Copper  on 
Man.     American  Journal  of  Pharmacy,  vol.  77,  June,  1905,  pp.  2»5-181. 

=The  Action  of  Electrically  Charged  Copper  Upon  Certain  Organiams  in  Water. 
American  Journal  of  Medical  Science,  vol.  12fl,  li)05,  pp.  751-754. 

/Studies  on  the  Bactericidal  Action  of  Copper  on  Onranisms  in  Water.  American 
Journal  of  Medical  Science,  vol.  129,  1905,  pp.  754-760. 

bA  Study  of  the  Action  of  Colloidal  Solutions  of  Copper  upon  Bacillus  Typhosus, 
American  Journal  of  Medical  Science,  vol.  129,  1905,  pp.  760-769. 

"  Buls.  64  and  76,  Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agriculture. 
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drinking  water  by  exposing  it  to  the  action  of  clean  metallic  copper." 
Perhaps  this  opinion  should  be  qualified  by  adding  that  the  action  is 
more  rapid  if  the  water  contains  no  free  carbon  dioxid,  altho  the 
following  tables  show  only  alight  differences  between  the  toxicity  of 
metals  because  of  the  presence  or  absence  of  carbon  dioxid. 

Table  XXVIII. — Efect  of  carbon  dio:cid  upon  toxicity  ofmelaltio  BaciUtu  colt.' 
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jmotlcn. 

ofmeULlB 

Check. 

»,700 
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Copper. 

I^n..    j 

m,- 

Lead. 
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ColoBia. 
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30 

Catmta. 
3,  WO 

8.«n 

dlatillBd  Itom  glaw.  lo  porl'tonBof  which  were  added  slertiis  blocks  uf  tht  pmper  meUK  eath  havfng 
approilmalely  2  sq.  em.  Burfaue  ares.    All  [ube>  iiioculaied  with  a  i  mm.  Ic»p  of  culture  of  AoftilH* 
coll  received  /rom>rof.  Theobald  Smith.    The  lempcrature  during  Ihls  experiment  vHried  from  IK" 
Ui  72° C. 
'Iron  Impure  and  presumablj-  more  toilc  than  pure  Iron.    (See  Table  No.  XXII.) 

Tablk  XXIX. — Tosicily  ofmetalilo  Bacitlta  cdi  in  the  abseru^c  of  cnrbon  dioxid.^ 


Duration  ol  eJcpoEure  ui 

ctionot  metal. 

Check, 
CWoniM. 

Copper. 
2,860 

Iron.'   ,    Zinc. 
CWobIm.    Colmiti.  ■  0 

Le*d.    \     Tin. 

otonlei.  1  CMoaler. 

'  Experiment  conducted  In  Weber  reilitance  leitn 

lUtllled  from  glaw,  lo  porttonj.  of  w""— --- 

>pproi)nuitelY  2  an.  cms.  surface  ar 
■uli  received  (mm  Prol.  Thvobald  Si 
oa2"C. 

'  Iron  Impure  and  presumably  moie  loxic  [ban  pi 


InlDg  10  c.  c.  of  wRier  triple 
jroper  melala,  each  having 
I.  loop  of  culture  otBaeilbu 
Bxpeiimeut  varied  inmiis*^ 

.    (See  Table  No.  XXIl.) 


aThere  is  a  steming  diBcrepancy  in  this  statement  doe  to  the  fact  that  Mr.  Earle 
B.  Phelps,  aseistant  liydrographer,  U.  S.  Geolofciral  Survey,  hoe  carried  dq  experi- 
ments on  t)ie  storage  of  typhoid  infected  wat«r  in  copper  <'anl««nH,  some  reeulls  o[ 
which,  with  conclueions  of  a  nature  unfavorable  to  the  ave  of  metallic  copper  in 
practically  aterilizing  water,  were  issued  in  a  press  circular  of  the  Ueolc^ical  Survey. 
A  quotation  from  Mr.  Phelps's  paper  paralleled  with  a  (]uotaUon  from  Bureau  ot 
Plant  Industry  Bulletin  No.  76  shows  clearly  that  Mr.  Plielps's  work  is  a  corrobora- 
tion instead  of  a  contradiction  of  the  fact  reported  in  Bulletin  No.  76  that  metallic 
copperhaea  high  germicidal  value.  Mr.  Phelpphas  staled:  "  The  fact  that  oi^anisme 
do  survive  the  copper  treatment  even  in  small  numliers  [Per  cent  reduction  usually 
over  99.9911. — K,  F.  K.]  swms,  in  tiie  writer's  view,  to  lessen  considerably  the  value 
of  the  canteen  as  s  safeguard  against  typhoid  infection.  A  second  point  of  interest 
is  the  fact  that  the  eHiciency  of  the  canteen  decreases  as  time  goes  on,  probably 
owing  to  the  accumulation  on  the  surface  of  the  copper  of  a  film  of  basic  carbonate 
or  other  insoluble  cop{)er  compound."  A  paragraph  from  Bureau  of  Plant  Industry 
Bulletin  No.  7S  reads  as  follows:  "Complete  sterilization  is  a  standard  to  which  even 
the  l)est  filtera  seldom  attain,  and  under  the  inopt  unfavorable  conditions  the  redac- 
tion in  the  number  of  bacteria  in  water  exposed  to  the  action  of  metallic  copper  for 
twelve  hours  will  be  approximately  as  great  as  filtered  water.  The  copper  must  be 
kept  clean,  not,  as  is  popularly  supposeil,  lo  i>rotect  the  consumer  from  copper 
poisoning,  but  because  it  is  possit)le  for  the  metal  to  become  so  coated  with  foreign 
BubstaneeD  that  there  Is  no  longer  any  contact  of  copper  and  water,  and  hence  no 
antiseptic  action." 
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To  determine  whether  the  peculiar  variation  in  the  germicidal  power 
of  solutions  or  metals  is  due  to  the  use  of  ordinary  laboratory  glassware 
made  of  a  rather  soluble  glass  instead  of  carefully  selected  highly 
insoluble  glaas,  a  parallel  series  in  good  and  poor  glass  was  carried  on. 
The  following  tables  show  the  slight  difference  in  results: 

Tablb  XXX. — Effect  ofgloM  upon  toxicity  of  melaU  to  Baeillug  eoli' 
Duistlon  ol  exposure  ID  action  of  metali.    Check.  |  Copper,  i    Iron.        Zinc.        Lead.         Tin. 


'f, 

2;  100 

<,3M 

'715 

Is 

IS,7S0 

"1-s 

I8.OO0 

U.CIOO 

>  Experiment  conducted  InonllnarygUH  teet  lubea  each  containing  10  c.  c.  ol  water  triple  dls 
(rum  bUiw,  10  portions  o(  which  were  added  ■lertle  blocks  of  the  proper  meuls,  eacli  having  ajpf 
mately  2  sq.  cm.  surface  ans.  All  tubes  Inoculated  with  a  ■!  mm.  loop  of  culture  ol  BaclUu 
received  from  Prof.  Theobald  Smith.    The  teniperHtare  during  thla  experiment  varied  from  1 

Tablb  XXXI. — tlffect  of  gloM  upon  taridly  oj metals  lo  BaetUus  eoli.' 

Dnnllon  of  expomire  to  action  ol  metalH,    Check.      Copper,  I     Iron.  Zinc.         Lead,    j     Tl 

Cdoniri.    VoioHie>.  \  Col'mirt.  ,  tWnnlf«,  1  CoConia.  '  Cole 


1  ExperliDfnt  conducted  In  Weber  rei^swni-e  Klaw  tent  lubes  each  rontainlDg  10  e.  c.  of  waler  triple 
dialilk-d  from  glaif,  to  portions  of  which  were  added  sterile  blacks  of  the  proper  metals,  each  having 
approilroateiy  a  m.  cm.  mirtace  area.  All  lubes  Inoculated  with  a  2  mm.  loop  of  culture  ol  BociUui 
fofi  received  bom  Prof.  Theobald  Smith.  The  tempenlure  during  this  experiment  varied  from  IS° 
to22=C. 

COFFER  SULFATE  Ajn>  FILISATION. 

The  use  of  copper  sulfate  in  connection  with  filtration  has  been 
mefitioned  in  prevtou,s  bulletins.  Further  experiments  in  this  field 
show  that  in  mechanical  filtration  with  alum  it  is  necessary  to  limit 
the  use  of  copper  sulfate  to  treatment  some  hours  before  coagula- 
tion. When  solutions  of  aluminum  sulfate  and  copper  Mulfate  are 
mixt  and  alkali  or  hard  water  is  added  in  quantities  sufiieient  to 
cause  precipitation  the  copper  is  coagulated  at  once,  white  the  alu- 
minum is  deposited  on  the  copper  and  incloses  it,  with  the  result  that 
the  copper-alum  congulum  is  no  more  toxic  than  is  the  pure  alum  coag- 
ulum.  When  copper  and  iron  salts  are  prccipi'tated  together  the 
reverse  of  this  seems  to  take  place  and  the  precipitate  retains  its  toxic 
properties." 

0  See  also  H.  W.  Clark,  .Sulphate  of  Alumiiw  bb  a  Oermidik'.  Thirty-aixth  Annual 
Beport  of  State  Bourd  o£  Health  of  Maeeachu setts,  1904,  p.  2H«. 
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The  following  table  shows  the  various  combinations  of  precipitates 
tested  and  the  exact  results: 

Table  XXXII. — Toxicity  of  combined  precipilole»  to  BaelUw  coti.' 


buntllon  ol  eipwiire  to  Botloo  ot 
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h^irj. 
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hydlste. 
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100  c.r.  Jens  glan  flaa 
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iiDU.  ol  thcprrpcrpm 

If  Barillat  celi  recelTed  from  T'rol.  Tbeo 
from  ISO  to  22Q  (.. 

Table  XXXIII. — Toxicity  of  combined  precipitaUs  lo  Badllut  coli.' 
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hjdraie. 
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3,360 

35) 
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Cotonir: 

Cbloniei. 
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1 

Colonia. 
MOU 

0 

Colonia. 

iR  16  mg,  o[  the  proper  preclpl- 


The  presence  or  absence  of  carbon  dioxid  is  probably  important  in 
this  conne<;tion.  If  the  laboratory  results  will  hold  for  field  condi- 
tions^ a  copper  precipitate  or  a  precipitate  of  iron  and  copper  will 
be  highly  toxic  to  Bacillus  coli  and  Bacillus  typhi  in  a  water  whose 
alkalinityischiefly  monocarbonate;  and,  conversely,  theactionofacop- 
per  precipitate  or  a  copper-iron  precipitate  will  be  reduced  if  a  water 
contains  free  carbon  dioxid.  Thiti  is  probably  the  reason  that  small 
quantities  of  copper  are  toxic  "  in  a  mechanical  filter  using  the  proper 
quantities  of  iiv3n  and  copper,  and  gives  an  additional  reason  for  the 
advice  given  by  Ellms^and  Brown'that  before  filtration  or  distribu- 
tion of  a  copper -treated  water  alt  free  carbon  dioxid  and  part  of  the 
semicombined  carbon  dioxid  should  be  neuti-alized  by  caustic  lime. 
Copper  treatment  of  water  previous  to  slow  sand  filtration  should  be 
made  under  similar  conditions,  and  as  this  is  seldom  practicable  it  is 
perhaps  advisable  to  limit  the  use  of  copper  in  connection  with  slow 
sand  filtration  to  treatment  after  passing  the  filter,  and  before  distri- 
bution the  proper  quantity  of  caustic  lime  may  be  added.     An  excei- 

»  Bui.  76,  Bureau  of  Plant  Industry,  U.  S.  Dept.  ol  Agriculture. 

6  Journal  New  England  Water  Works  Association,  vol.  19,  J905,  pp.  49ft-503. 

'■  Journal  New  England  Water  Works  As^Kiation,  vol.  19,  1905,  p.  576. 
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lent  example  of  the  results  to  be  expected  from  iDCorrect  use  of  copper 
in  connectiou  with  slow  sand  filtration  is  furnished  in  Clark's"  report. 
Not  only  was  copper  found  in  the  effluent  of  the  experimental  filter, 
but  Bacillus  coU  was  found  in  a  rather  high  per  cent  of  the  bacterial 
sampler. 

The  carbon  dioxid  content  of  the  Ohio  River  is  a  possible  explana- 
tion also  of  the  fact  reported  by  Brown  *  that  samples  of  Ohio  River 
water  yielded  between  0.00772  and  O.OOfi57  g^-ain  of  metallic  copperto 
the  gallon,  tho  BaciUus  coli  Vfaa  occasionally  present.  To  use  his  own 
words,  "It  is  seen  from  the  worlt  done,  as  above  stated,  that  the  copper 
is  present  in  an  initolubte  form  and  probably  as  the  oxide  united  with 
the  suspended  mineral  matter  which  the  water  carries.  If  in  this  form 
it  would  be  unable  to  exert  any  germicidal  power,  and,  as  far  as  could 
be  determined,  this  seems  to  be  the  case.  It  was  decided  that  the  cop- 
per was  present  in  a  spent  condition."  As  there  was  no  monocurbon- 
ate  alkalinity  noted,  the  Ohio  River  water  at  this  time  doubtless 
contained  some  free  carbon  dioxid,  and  from  the  analog^y  of  the  labora- 
tory results  it  seems-  fair  to  assume  that  Brown's  explanation  must 
be  supplemented  by  the  theory  of  the  heightened  resistance  of  Bacil- 
lus colt  due  to  carbon  dioxid. 

0  Jouinal  New  England  Water  Works  Association,  vol.  19,  1905,  pp.  503-605. 
ftThe  Purification  of  Water  at  Marietta,  Ohio.    Official  Beport  to  Board  of  Public 

Service,  1906. 

100— TU 

0 


,db,  Google 


,db,  Google 


Property  of  ttie  Unitsd  Stales  Governmeoi. 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 

BURUD  OF  PUBT  DtDUSmT— BVUriN  HO.  100,  PART  TUL 

B.  T.  GALLOWAY,  OtUf  'if  Bumiu. 


KARL  F.  KELLERMAN, 

Fhtsiolooist  in  Charob  of  Soil  Bacftebioloqt  akd 

Water  Purification  Investigations, 

T.  R.  ROBINSON, 

Assistant  Phtbiolooibt. 


D  NovBUB^  30,  1006. 


WASHINGTON: 
ooternhbnt  pbintinq  offiob. 

1906. 

Diqilized  by  Google 


,db,  Google 


CONTENTS. 


Introduction 

Use  of  lime 

Effect  of  Boil  conditdons  upon  bacteria  . . 

Effect  of  heavy  inocnlatlon , 

Effect  of  Mntlon 

AflBodative  action  of  bacteria 

SnmiDuy ............................. 


,db,  Google 


ILLUSTRATIONS. 


Plati  I.  FotB  of  red  clover,  ehowing  the  effect  of  lime  o 

to  the  growth  of  clover 

II.  Fig.  1. — Pots  of  garden  peas,  showing  tie  effect  of  aetntioa  on 
growth.  Fig.  2. — The  garden  peas  illnatrated  in  figure  1,  showing 
the  effect  of  aeration  on  nodnle  formation 


^d  by  Google 


CONDITIONS  AFFECTING  LEGUME  INOCULATION." 


iNTHODnonoir. 

The  wid«Bpread  use  of  bacteria  for  JDOculattng  leguminous  crops 
has  made  possible  more  accurate  study  of  the  conditions  under  which 
a  particular  species  of  legume  might  be  successfully  inoculated  and 
the  conditions  under  which  failure  to  obtain  inoculation  might  be 
expected.  Inoculation  teste  carried  on  in  different  soils  and  under 
different  cultural  and  climatic  conditions  but  using  the  same  stock 
culture  have  shown  results  so  conflicting  in  certain  cases  that  one  is 
bound  to  be  misled  by  any  general  statement  based  on  one  factor 
alone,  such,  for  instance,  as  the  condition  of  the  bacteria  used. 

To  accept  as  indicative  of  the  general  usefulness  of  pure  cultures 
results  obtained  on  a  single  type  of  soil  is  clearly  opposed  to  progress 
along  B  line  of  investigation  now  recognized  as  closely  connected  with 
soil  fertility  problems.  The  advantage  of  numerous  tests  covering 
many  types  of  soil  becomes  increasingly  apparent.  The  effect  of  pre- 
vailing cultural  practises  is  no  less  to  be  considered;  aeration  by  cul- 
tivation, the  use  of  lime,  and  the  effect  of  such  factors  on  the  bacterial 
flora,  the  bacteriological  testing  of  the  soil  itself — all  these  problems 
call  for  extensive  field  experiments  to  determine  how  far  they  may 
become  part  of  practical  routine  for  successful  farming. 

The  work  here  recorded  emphasizes  the  intimate  connection  of  soil 
bacteriology  with  certain  phases  of  soil  fertility.  Soil  fertility  is  a 
strictly  relative  term;  it  is  possible  for  a  soil  to  be  fertile  ih  regard  to 
one  crop  and  unfertile  in  regard  to  another,  the  conditions  of  tem- 
perature and  moisture  being  optimum  in  each  case.    The  interaction 

"The  identiflcatioQ  of  soil  bacteria  and  tbeir  dietritration  in  and  oorrelotioD  with 
different  types  of  soil,  the  changes  in  the  b«ct«Ha]  flora  vrith  different  modes  of 
treatment  and  different  syetemB  of  rotation,  the  individual  and  combined  action  of 
the  species  in  producing  chftngee  in  the  soil  favorable  orunfavorable  to  plant  growth, 
the  introdaction  of  favorable  speciee  and  gronps  of  spedee  and  their  improvement 
by  selection  or  special  cultivatioa,  and  the  elimmation  of  unfavorable  forms  are 
problems  calling  for  extended  investigation;  but  with  the  information  already  at 
hand  and  work  under  way  both  in  this  coontry  and  in  Enrope  it  iB  not  too  macb  to 
expect  large  Increasea  in  our  present  knowledge  along  these  lines.  ~B.  T.  Galloway, 
Patkologigl  and  PhynologUt,  and  Ckxef  oj  Bureau. 
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between  prevailing  soil  conditions  and  biological  phenomena  beoomes 
apparent  at  once  and  lends  confirmation  to  the  belief  that  in  practise 
(Bcological  conditions  may  be  so  modified  as  to  promote  the  activity 
of  the  desirable  organisms  and  retard  the  development  of  the  unde- 
sirable, altho  under  certain  conditions  the  control  of  the  bacterial 
flora  undoubtedly  will  depend  upon  the  introduction  of  I'irile  cultures 
of  desirable  bacteria." 

USE  OF  T.minB 

Samples  of  soil  have  been  obtained  from  fields  in  various  parts  of 
the  United  States  where  attempts  to  inoculate  I^umes  have  failed,  and 
greenhouse  tests  have  been  made  combining  various  quantities  of  air- 
slaked  lime  with  these  soils.  The  effect  of  applying  lime  to  certain 
types  of  soils  is  rather  striking  when  nodule  formation  is  considered.' 
This  is  especially  true  of  those  soils  which  give  an  acid  reaction  to  lit- 
mus/ altho-  several  of  these  unfavorable  soils  did  not  give  an  acid 
reaction  to  litmus,  but  were  nevertheless  benefited  by  lime.  Outlines 
of  a  few  typical  cases  selected  from  our  experiments  follow. 

«The  fact  as  abown  in  nuinerouB  cases  that  legumes  can  be  successfully  inoculated 
by  the  use  of  pure  cultures  of  the  nodule-form  lug  organiemH  with  a,  consequent  large 
gain  in  yield  and  amount  of  nitrogen  flit  is  in  conflict  with  the  statement  that  "An 
eahancement  of  the  desirable  bacterial  activities  of  the  soil  can  only  t>e  encouraged 
by  the  proper  improvement  in  the  physical  and  chemical  composition  of  the  soil." 
(Lipman,  "The  Measure  of  Boil  Fertility  from  the  Nitn^en  Standpoint,"  N.  J.  Agr. 
Expt  Sta.  Kept,  1906,  p,  243.) 

6Frnwirth.  Neue  Impfversache  rait  Lupinen.  Deutsche  landw.  Presse,  vol.  18, 
1892,  pp.  18  and  127. 

Fniwirth.  Dreijahrigen  Impfvetsuche  mit  Lupinen.  Deutsche  I^ndw.  Presee, 
vol.  19,  1S93,  p.  6. 

Heinrich.  Action  de  la  chaux  sur  les  lupins.  Zweit.  Ber.  Landw.  Versuchast., 
1894,  p.  272. 

Paaserini.  Bar  I'inflnence  ain^liorante  des  l^gumineuses  dans  des  sols  de  composi- 
tiona  difffipentee.    Stai.  Sper.  Agr.  Ital,  vol.  30, 1897,  p.  68. 

Deherain  and  Demouny.  Recherches  sur  la  v^t&tion  des  lupins;  deuxienie 
partie,  Lupins  bleus.    Ann.  Agron.,  vol.  26,  1900,  p.  169. 

Deherain  and  Demoussy.  Etudes  sur  les  l£gumineusee  de  groode  culture.  Lnpinn 
janneo.     Ann.  Agron.,  vol.  26,  1902,  p.  449. 

Bilwiller.  Cited  by  Miller.  Journal  Koy.  .4gric.  Soc.  England,  1896,  pp.  236 
and  423. 

Maz6.  Lee  microbes  des  nodofit^  des  l^gumineoses.  Ann.  Innt.  Pasteur,  vol.  13, 
1899,  p.  145. 

SaJfeld.  Vemichtnng  der  Leguminosenpilze  durch  jEtzkalk.  Deutsche  Landw. 
Prewe,  vol.  21,  1894,  p.  786. 

Tacke.  Action  de  Is  chaux  vIve  sur  les  bact^riee  dee  tubercules  dee  l£gumineuBee- 
Centralbl.  f.  Agriculture  hemic,  vol.  2B,  1896,  p.  297. 

•^G.  A.  Billings (N.  J.  Agr.  Kxpt.  Bto.  Kept ,  1906, p. 358) shows  the  effldent  action  of 
lime  in  promoting  the  growth  of  alfalfa  and  that  the  vigor  of  the  plants  seemed  to  be 
correlated  with  the  form  and  greater  abundance  of  root  nodules.  He  euggests  that 
soil  acidity,  conditions  of  ventilation  or  soil  porosity,  and  different  bacteria  which 
may  influence  the  form  of  the  nodules  are  determining  factors,  controlled  at  least 
partially  by  the  action  of  lime. 
lotK-vnt 
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A  qoantitj  of  soil  was  obtained  from  Blue  Hill,  Me.,  where  the 
culture  tried  last  year  had  shown  no  benefit  with  garden  peas.  One 
portion  of  this  soil  was  placed  in  ordinary  greenhouse  pots;  a  second 
portion  was  thoroly  mixt  with  pulverized  lime  at  the  rate  of  1  ton 
to  the  acre,  approximately,  and  placed  in  similar  pots,  and  inoculated 
seed  sown  in  half  of  each  series.  Of  15  plants  unlimed,  10  were  with- 
out nodules,  5  having  a  single  nodule  each;  of  17  plants  limed,  15  were 
well  noduled  and  2  apparently  free,  but  nodules  were  evident  on  close 
examination.  The  uninoculated  pots  in  the  unlimed  series  bad  no 
nodules;  in  the  limed  series  there  were  only  a  few  scattering  nodules, 
the  majority  of  the  plants,  10  out  of  18,  being  free. 

This  experiment  was  repeated,  the  soil  itself  being  inoculated  with 
the  liquid  culture,  with  results  even  more  striking.  Of  17  plants 
unlimed,  12  were  without  nodules,  5  having  a  total  of  8  nodules;  of  16 
plants  limed,  all  were  well  noduled,  haying  a  total  of  87  nodules.  The 
uninoculated  pots  in  the  unlimed  series  had  no  nodules;  in  the  limed 
series,  15  out  of  17  plants  had  no  nodules,  the  other  two  having  a 
single  nodule  each. 

The  combination  of  liming  and  inoculation  was  again  strikingly 
shown  with  alfalfa  grown  in  a  poor  sandy  soil  from  I«nham,  Md. 
In  thh  case  it  seems  reasonable  to  assume  that  alfalfa  bacteria  of  low 
virility  were  present  in  the  soil.  Under  the  normal  unfavorable  soil 
conditions  the  native  bacteria  were  unable  to  produce  inoculation  and 
the  virile  ones  from  the  pure  culture,  while  able  to  inoculate  the  alfalfa 
plants,  could  benefit  them  only  slightly.  In  the  limed  soil,  however, 
the  native  bacteria  were  able  to  produce  nodules  in  considerable 
numbers  and  to  be  of  moderate  benefit  to  the  plants.  The  pure  cul- 
tures of  virile  bacteria  under  similar  conditions,  however,  caused  more 
than  double  the  increase  that  may  be  ascribed  to  the  native  bacteria. 

The  following  table  shows  the  relative  virility  of  the  two  types  of 
alfalfa  bacteria  in  soil  from  Lanbam: 


iDocolated 

Uninoculated . . 

Inocolated 

UnltiocQlKMd . . 


Similar  results  were  obtained  with  a  large  number  of  soils  concern- 
ing which  unfavorable  reports  had  been  received  regarding  attempts 
at  inoculation  with  cultures  furnished  bj-  the  Department  of  Agri- 
culture. ■  Field  observations  on  the  nodule  formation  of  variouiii 
legumes  showed  the  effectiveness  of  using  lime  or  some  other  agent 
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to  counteract  the  influence  of  substances  in  the  soil  uufarorable  to 
the  growth  of  the  bacteria." 

EFFECT  OF  SOIL  OONSITIOKS  UPON  BAOTBBIA.. 

The  cODStitutioa  or  cliaracter  of  the  soil  solution  has  great  effect  upon 
the  growth  of  nodule  bacteria  as  well  as  upon  the  formation  of  nodules. 
In  the  lai^e  number  of  soil  samples  tested  simultaneously  in  the  green- 
house and  in  the  laboratory  it  seems  to  hold  true  generally  that  the 
possibility  or  impossibility  of  securing  effective  inoculation  on  a  par- 
ticular crop  in  a  certain  soil  can  be  predicted  by  the  relative  growth 
of  the  specific  culture  in  the  sterile  extract  of  the  soil  in  question. 
There  also  seems  to  be  a  somewhat  close  relation  between  the  soil 
solution  necessary  for  the  growth  of  host  and  bacteria,  so  that  in  many 
cases,  at  least,  it  is  possible  to  determine  the  suitability  of  a  legume 
crop  to  a  cei-tain  soil  by  the  growth  of  the  specific  culture  of  PaeuAo- 
iiionas  radicicola  in  the  extract  of  the  soil.  The  probability  of  an 
extract  not  truly  representing  the  soil  solution  and  the  disturbing 
factor  of  sterilizing  certain  extracts  will  in  some  cases  introduce  error 
in  interpreting  results.  The  use  of  sterilized  soil  extracts  as  culture 
media  foi*  the  bacteria  has  been  found  to  give  fairly  true  indications 
of  the  growth  of  the  respective  hosts  of  these  bacteria  in  a  consider- 
able series  already  tested,  however,  and  contemplated  improvements 
in  technique  will  doubtless  increase  the  probability  of  securing  trust- 
worthy indications.  The  testing  of  the  soil  extract  in  its  behavior 
toward  specific  bacteria  may  even  indicate  that  some  treatment  is 
necessaiy,  but  can  not  prescribe  the  method  of  amelioration,  and  for 
the  present  direct  experimentation  is  necessary  to  determine  the  proper 
treatment  of  an  unsuitable  soil. 

As  an  example  of  the  relation  between  the  growth  of  the  specific 
bacteria  in  the  sterile  soil  extract  and  the  growth  of  the  legume  host 
in  this  soil  may  be  cited  the  following  result  of  a  fairly  representative 
test,  using  different  quantities  of  lime  on  an  unfavorable  soil  which 
responded  favorably  to  treatment  with  lime: 

I  Number  of 

u. , .  I  bBOI«l&  tn  m 

f    NumboT  of ,  (juhic  centl- 
"  '"l*^  ImeteiofsoU 


« For  the  presence  uf  substances  in  poor  soils  deleterious  to  higher  plants,  see 
Bureau  of  Soils  Bui.  No.  28,  190S,  "Stadiea  on  the  Propertiee  of  an  UnprodDctiTe 

Boil," 
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BFFEOT   OP   SOIL   OONDITIONS   nPON    BACTESIA.  V 

The  accompanying  illustration  (Fl.  I)  shows  characteriBtio  pota  of 
red  clover  from  a  series  of  soils  from  South  Salem,  N.  Y.,  wbereclover 
had  been  steadily  diminlBhing  in  vigor  for  years.  The  nodules  on  the 
unlimed  plants  were  small  and  clustered  around  the  crown  of  the 
plant,  while  the  limed  plants  showed  numerous  nodules  well  dis- 
tributed. The  stand  secured  in  a  series  of  limed  pots  was  four 
timeB  as  heavy  as  without  the  ane  of  lime. 

In  comparison  with  this  unfavorable  soil,  the  extract  obtained  from 
soil  sent  in  from  a  favorable  field  test  at  Carlisle,  Pa.,  gave  an  excel- 
lent growth  of  the  red  clover  bacteria,  and  the  inoculated  red  clover 
grown  in  this  soil  in  pots  showed  numerous  nodules  and  a  better 
growth  than  in  the  uninoculated  pots,  thus  confinDing  results  obtained 
in  the  field. 

It  may  be  noted  that  there  is  a  difference  exhibited  among  different 
legmnee  in  their  behavior  toward  lime.  While  for  most  legumes  its 
effect  is  beneficial,  a  few  species,  such  as  lupine  and  serradella,  are 
actually  injured  by  its  use"  and  some  other  l^umes,  such  as  Lima  bean 
and  cowpea,  do  not  respond  to  lime  even  in  soils  where  clover  refuses 
to  grow  without  lime.  It  has  been  noted^  that  serradella  is  not  suc- 
cessful when  following  red  clover,  and  that  results  are  also  unsatisfac- 
tory when  red  clover  follows  serradella.  These  varying  relations 
sh(twn  by  legumes  belonging  to  different  groups  in  their  relation  to 
lime  and  other  conditions  emphasize  the  necessity  of  determining  as 
accurately  as  possible  the  adaptability  of  different  soils  to  the  crops 
for  which  they  are  intended. 

Observations  upon  the  occurrence  of  nodules  in  certain  soils  have 
been  found  to  correspond  quite  closely  with  the  behavior  of  the  soil 
solution  toward  the  bacteria  of  the  legumes  tested.  The  preceding 
table  illustrates  this  point,  tbo  perhaps  not  so  clearly  as  the  following 
examples. 

In  the  case  of  a  fairly  rich  garden  soil,  soy  beans  would  not  form 
nodules  even  after  very  heavy  inoculation,  and  the  extract  from  this 
soil  used  as  a  culture  medium  was  found  to  inhibit  the  growth  of  the 
soy  bean  bacteria.  On  the  other  hand,  alfalfa  readily  formed  nodules 
in  this  soil  and  the  soil  extract  was  not  unfavorable  to  the  growth  of 
the  alfalfa  bacteria. 

A  soil  from  Niies,  Mich.,  which  had  grown  a  fair  crop  of  soy  beans 
for  four  years  without  the  occurrence  of  nodules,  was  tested.  The 
soil  extract  in  this  case  was  found  unfavorable  to  the  growth  of  the 
soy  bacteria.  In  greenhouse  pot  tests  soy  beans  of  several  varieties 
failed  to  produce  any  nodules  in  this  soil  even  when  heavily  inoculated 
with  cultures  which  produced  abundant  nodules  in  other  soils  tested 

oSee  Rhode  Island  Agt.  Exp.  Sta.  Rept,  1896,  p.  266;  also  Bnl.  96,  of  sune 
■tatioD,  1903. 
iDeotache  lAndw.  Prease,  vol.  82,  1906,  p.  799. 
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in  compariaon.  Heavy  liming  of  the  soil  extract  at  tiie  rate  of  about 
6,000  pounda  to  the  acre  gave  a  fair  growth  of  the  bacteria,  and  cor- 
responding to  this  result  one  pot  that  received  lime  in  the  same  pro- 
portion produced  a  well-noduled  plant.  In  this  same  soil  without  lime 
and  without  inoculation  cowpeas  formed  nodules  abundantly. 

A  soil  from  Lanham,  Md.,  gave  an  extract  which  as  a  culture 
medium  was  distinctly  unfavorable  to  the  growth  of  red  clover  bac- 
teria, and  plants  of  red  clover  in  this  soil  made  a  very  sickly  growth, 
producing  few  nodules.  A  few  pots  were  boiled  by  immersing  io  a 
tub  of  water  and  blowing  live  steam  into  the  water;  the  soil  was  of  a 
sandy  character,  so  that  there  was  little  danger  of  puddling  from  this 
treatment.  The  growth  of  red  clover  was  markedly  improved  in  the 
boiled  series  and  the  roots  were  well  noduled  after  inoculation.  The 
extract  of  this  soil,  sterilized  by  boiling,  had  proved  an  unfavorable 
medium  for  the  growth  of  the  bacteria.  It  is  probable,  therefore,  that 
boiling  the  soil  changed  the  character  of  the  soil  solution  at  least  in 
regard  to  the  unfavorable  materials  or  conditions  which  had  inhibited 
bacterial  activity. 

Soil  from  Lanham,  Md.,  was  further  tested  with  alfalfa,  treating 
the  8oil  in  three  ways:  (1)  Lime  at  the  rate  of  one  ton  to  the  acre; 
(2)  lime  and  one-fourth  humus,  composed  of  leaf  mold;  (3)  humus. 
The  combination  of  lime  and  humus  gave  the  greatest  growth  and 
most  abundant  nodule  formation.  With  humus  alone  the  growth  was 
especially  inferior  and  nodules  were  lacking  even  where  the  soil  was 
inoculated.  Inoculation  doubled  the  number  of  nodules  where  lime 
was  used  and  increased  them  six  times  where  both  lime  and  humus 
were  used. 

Effect  of  kumag  and  limetipon  the  growOi  of  alfaifa  intril  from  Lanham,  Md. 
[Ten  plADla  la  each  aeriea.] 
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The  sterilized  extracts  of  soil  from  this  series  of  pot  tests  gave 
results  seemingly  contradictory  when  used  as  culture  media  for  bac- 
teria in  comparison  with  the  growth  of  plants  and  nodules.    The 
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EFFECT    OF    HEAVY    IKOOULATION.  11 

extract  of  untreated  soil  gave  a  growth  of  the  alfalfa  bacteria  which 
might  be  designated  "  fair,"  while  with  lime,  with  lime  and  hamos, 
and  with  humus  alone  the  extracts  gave  uniformly  a  growth  which 
might  be  designated  "excellent."  In  the  pots,  however,  no  nodulea 
developed  in  the  humus  aeries.  The  sterilLzatioc  bj  heat  of  the 
extract  from  a  soil  containiDg  Buch  a  relatively  large  quantity  of 
humus,  one-fourth  by  volume,  probably  changes  the  material  so  that 
the  solution  becomes  favorable  to  the  growth  of  the  bacteria,  but  this 
material  in  the  soil  pots,  not  heated,  remains  unchanged  and  may  in 
this  form  be  unfavorable  to  the  activity  of  the  bacteria  introduced 
into  the  soil. 

Aside  from  the  effect  of  the  soil  on  nodule  formation  there  seems 
to  exist  a  marked  difference  among  different  varieties  of  legumes  in 
their  susceptibility  to  infection — that  is,  their  readiness  to  form 
nodulecj.  With  a  similar  soil  and  one  which  is  favorable  to  the 
growth  of  the  respective  wpecies,  nodules  will  occur  in  abundance  upon 
one  species  or  variety  and  another  species  or  variety  will  exhibit  none 
or  only  a  few.  This  is  particularly  noticed  with  varieties  of  soy  beans 
and  with  certain  species  of  Phaseolus,  the  Lima  bean  (Phaseolvs 
iunaiiis)  and  some  varieties  6f  soy  beans  being  very  difficult  to  inocu- 
late. It  would  seem  that  such  species  were  actually  resistant  to 
infection,  especially  in  soils  rich  in  nitrogenous  matter. 

SFFBOT  07  HKAVT  INOOXri^TION. 

The  decided  advant^e  of  very  Beavy  applications  of  pure  cultures 
reported  from  some  field  and  pot  experiments  and  reports  of  other 
experiments  showing  that  cultures  diluted  to  almost  infinitesimal  limits 
gave  as  good  results  as  undiluted  cultures  seem  at  first  diametrically 
opposed.  Greenhouse  tests  seem  to  confirm  the  beneficial  effect  to  be 
expected  from  heavy  inoculation  provided  excessive  quantities  of  cul- 
ture are  applied.     The  following  experiment  is  fairly  representative: 
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It  is  here  shown  that  heavy  inoculation  not  only  doubled  the  aven^ 
number  of  nodules  upon  inoculated  plants,  but  insured  all  plants 
becoming  infected;  while  with  light  inoculation  in  this  unfavorable 
soil  one-third  of  the  plants  failed  to  produce  nodules,  and  with  no 
inoculation  nodules  were  almost  entirely  lacking. 
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12  OONDITIONS   AFFEOTING    LEOUMB    INOODLATION. 

Garden  peas  in  a  garden  soil  naturally  inoculated  shoired  the  follow- 
ing difference  where  a  heavy  inoculation  waa  made: 

fjfcef  oS  heaiii  inoculation  of  garden  peat  on  a  naturally  inocvlated  garden  toU. 
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It  ia  highly  probable  that  the  cause  of  the  formation  of  more  oumer- 
OU8  nodules  in  some  cases  is  due  not  to  the  great  numbers  of  bacteria 
which  are  introduced  into  the  soil  but  to  the  quantity  of  culture  medium 
introduced,  which  renders  the  soil  solution  a  materially  richer  food  for 
the  active  growth  of  the  uodule  organisms.  Thus,  if  a  few  bacteria 
are  brought  into  a  favorable  soil  they  will  multiply  rapidly,  and  it  is 
of  no  particular  moment  in  such  a  case  whether  a  very  few  or  a  large 
number  of  bacteria  are  originally  introduced.  If,  however,  enongh 
culture  is  added  so  that  the  soil  solution  is  appreciably  improved  in 
food  material  for  both  plant  and  bacteria,  then  growth  will  be  much 
more  active  and  nodule  formation  will  be  greater.  On  this  hypothesis 
the  two  results  are  not  at  all  at  variance,  the  effects  produced  depend- 
ing on  the  soil  conditions  encountered  by  the  bacteria  and  the  crop. 

The  suggestion  in  a  former  bulletin  ■"  that  the  slight  varietal  charar- 
teristics  exhibited  by  legume  bacteria  can  be  readily  broken  down  by 
cultivation  on  synthetic  nitrogen-poor  media  seems  to  hold  only  for 
bacteria  isolated  from  plants  physiologically  related  to  the  subsequent 
hosts.* 

A  typical  experiment  is  given  below : 
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It  may  be  added  that  the  soil  used  was  unsterilized  garden  soil, 
naturally  inoculated  for  our  common  bean,  Phaaeohis  vrdgartsj  so  that 
the  uninoculated  check  may  be  said  to  serve  as  a  cross-inoculstioD  with 
these  oi^anisms  also.     This  theory  of  varietal  differences  of  nodule- 

o  Bui.  71,  Bureau  of  Plant  Industry,  1905,  pp.  25-27. 
'■.See  Schneider,  111.  Agr.  Eip.  81a.  BiU.  29,  18M,  p.  301. 
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EFFECT   OF   AEBATIOK.  13 

forming  bacteria  is  closely  in  accord  with  field  results  reported  by 
variona  investigators,  among  whom  perhaps  Hopkins  "  is  best  known 
for  hia  observations  upon  the  cross-infection  between  sweet  clover 
and  alfalfa  and  the  absence  of  such  cross-infection  between  many 
other  legumes. 

BFFBCT  OF  AKRATION. 

The  aeration  of  soil  for  securing  plentiful  nodule  formation  is  an 
important  if  not  a  determining  factor.  The  Ontario  Agricultural 
Experiment  Station  (Report  for  190S,  p.  39)  reports  a  decided  gain  from 
aeration  in  the  case  of  a  leguminous  crop  (peas)  and  no  gain  from  the 
aeration  of  a  wheat  crop.  In  the  former  case  the  result  may  be  either 
a  direct  one,  affecting  the  activity  of  the  nodule  bacteria,  or  it  may  be 
that  because  of  the  abnormal  growth  of  the  host  plant  the  bacteria  are 
unable  to  penetrate  the  root/ 

Our  own  experiments  upon  the  effect  of  aeration  are  in  accord  witli 
those  quoted  in  regard  to  the  legumes,  and  the  following  is  typical: 
A  light  sandy  soil,  moderately  limed,  was  used  and  the  legume  selected 
was  garden  pea.  The  aerated  series  was  started  in  ordinary  unglazed 
•l-inch  pots,  seedlings  dipt  in  liquid  culture  when  placed  in  position, 
pots  watered  with  a  fine  sprayer,  using  tap  water.  The  surface  of  the 
soil  was  frequently  stirred.  The  nonaerated  series  was  made  up  of  an 
equal  number  (6)  of  glazed  4-iQch  pota  with  bottoms  plugged  with 
paraffined  cotton  and  the  top  covered  with  paraffined  paper  to  reduce 
aeration.  A  separatory  funnel  (shown  in  PI.  II,  fig,  1)  was  thrust 
into  each  of  these  pots  to  admit  water  for  growing  the  peas,  and  after 
inoculating  ae  with  the  other  series  the  seedlings  were  introduced  thru 

a  III.  Agr.  Exp.  ata.  Bui.  94,  1904,  Nitrogen  Bacteria  and  Lcgumee. 

BIJvingtrton  (Hot.  Gas.,  XLI,  2, 1906,  p.  143;  aee  also  Bureau  of  Boils  Bol.  Ho.  28) 
reports  a  cloee  relation  between  the  growth  of  roots  and  tops  in  wheat,  due  to  a  dif- 
ference of  soil,  which  he  explains  as  follows:  "It  would  seem  that  th«  poor  soil  b^ 
inhibiting  branch  growth  and  causing  the  enlargement  of  cortical  cells  may  render 
the  root  syatem  unable  to  cany  on  an  adequate  amount  of  absorption  tor  normal 
growth."  If  this  efiect  upon  the  cortical  cells  should  be  found  to  hold  true  with  the 
legumes,  it  might  have  a  direct  bearing  upon  the  ability  of  the  bacteria  to  penetrate 
and  form  nodules.  The  enlargement  of  the  cortical  cell  is  rt^jarded  as  a  phenomenon 
of  age,  and  it  is  reported  (Maria  Dawson,  Phil.  Trans.  Roy.  Soc  London,  Ber.  B, 
vol.  192  (1899),  p.  24)  that  infection  takes  place  most  readily  in  quite  yonng  ndicak. 
Aside  from  the  effect  of  root  development  upon  nodule  fonnalion,  there  ia  a  pos- 
sible interaction  resulting  insomeway  in  greater  n>ot  development  where  inoculaUon 
taken  place.  In  many  cases  which  have  come  to  notice  where  inoculated  plants  had 
shown  a  superior  development  of  the  root  syatem,  it  seemed  at  least  justifiable  to 
regard  the  inoculation  as  assisting  in  providing  the  conditions  favoring  a  healthy 
root  growth.  In  Bulletin  No.  237  of  the  Cornell  Agricultural  Experiment  Station, 
page  166,  it  is  noted  that  where  no  nodules  occnr  the  roots  of  alfalfa  are  simpler  and 
not  so  ramifying  as  where  nodules  occur. 
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14  COHDITIOHS    AFFECTING   LBQUME   INOCDLATION, 

a  bole  in  the  paraffined  paper.     After  a  month's  time  the  roota  of  the 
plants  were  examined,  with  the  following  results: 
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See  Plate  II,  fi^re  2,  noting  the  difference  in  the  plants  in  favor  of 
the  noduled  (aenit«d)  plant 

ABBOOIATTTE  AOTIOK  OF  BAOTBBXA. 

Undoubtedly  the  pui-e  cultures  of  nodule-fonuing  bacteria  are  sab- 
ject  to  contamination  when  planters,  using  convenient  rather  than  bac- 
teriological methods,  prepare  quantities  sufficient  to  inoculate  their 
seed.  Yet  the  purity  of  a  culture  immediately  before  it  is  applied  to 
seed  or  introduced  into  the  soil  of  a.  cultivated  field  is  unimportant, 
provided  there  is  present  a  sufficient  number  of  virile  nodule-forming 
bacteria. 

Preliminary  experiments  at  Washington  some  years  ^o  indicated 
that  in  the  nttrogen-poor  solution  generally  used  the  nodule-forming 
bacteria  would  develop  much  more  rapidly  than  other  bacteria  or  con- 
taminating yeasts  and  molds.  It  might  be  expected  that  different 
localities  would  have  different  contaminating  forms,  and  during  the  past 
year  samples  of  cultures  have  been  obtained  from  farmers  in  various 
parts  of  the  United  States  immediately  before  the  seed  or  soil  was 
treated.  Investigation  of  contaminating  forms  isolated  from  these 
cultures  shows  that  there  are  certain  forms  which  inhibit  the  growth 
of  the  nodule  organism  when  both  are  grown  for  some  time  in  the 
usual  nitrogen-poor  solution."  Using  an  extract  of  a  favorable  soil  as 
a  culture  medium,  results  very  nearly  parallel  for  the  competing  bac- 
teria were  secured,  tho  one  organism  which  resembles  Baeillus  coli 
checked  th(i  growth  of  I'neudomonaB  radicicokt  in  the  synthetic  medium 
and  not  in  the  soil  extract.  The  relative  virility  of  the  competing  cul- 
tures at  the  time  they  b^in  their  struggle  is  an  exceedingly  important 
factor  in  determining  which  species  of  bacteria  survives. 

Extended  experiments  on  the  interaction  of  groups  of  bacteria  in 
various  media  must  be  carried  on  before  it  will  be  possible  to  deter- 

'  In  view  of  this  fact,  the  reason  Cor  our  present  method  of  diatribatJon  is  apparent 
A  relatively  large  amount  of  pure  liquid  culture  used  bs  a  "  starter  "  cute  down  Uie 
chances  of  ruining  the  larmer'a  calture  thru  the  competition  of  contAminating 
forms;  the  time  required  ta  fill  the  solution  with  the  organiemB  is  shortened,  aod,  as 
shown  gubeequently,  the  quicker  the  bacteria  can  be  introduced  into  the  eotl  and 
make  use  of  the  Boil  sotntion  as  a  culture  medium  the  lees  ttecomee  the  danfcer  from 
competition. 
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nHDe  all  of  the  conditiona  incident  to  aucceas  or  failure  in  legume 
inoculation. °  It  is  safe  to  aasume,  however,  that  the  action  of  a  bac- 
terium  in  the  soil  is  conditioned  not  only  by  the  chemical  and  physical 
characteristics  of  the  soil  solntion  at  a  particular  time,  but  also,  and 
perhaps  essentially,  by  the  biologic  conditions  obtaining  in  that  soil. 


1.  Lime  is  of  decided  benefit  in  obtaining  successful  inocuhitions 
of  legumes  in  some  soils.  These  soils  often  show  an  acid  reaction  to 
litmus. 

2.  Soil  extracts  serving  as  culture  media  often  indicate  the  probable 
success  of  inoculating  a  leguminous  crop.  This,  however,  may  not 
always  hold  true. 

3.  At  least  during  the  first  season's  growth  no  general  cross- 
inoculation  takes  place.  Bacteria  from  one  host  may,  however,  inocu- 
late a  physiologically  related  species. 

4.  Heavy  inoculation  by  a  pure  culture  increases  nodule  formation 
if  the  soil  solution  is  enriched  by  the  excess  of  culture  medium;  how- 
ever, in  a  favorable  soil  a  light  inoculation  well  distributed  is  as 
effective. 

5.  Thoro  aeration  is  favorable  to  nodule  formation. 

6.  Whether  in  a  synthetic  medium  or  a  natural  soil  solution,  the 
functions  of  a  bacterium  are  influenced  by  the  associative  or  competi- 
tive action  of  the  various  groups  of  organisms  with  which  it  comes  in 
contact,  as  well  as  by  the  nature  of  the  culture  material. 

"Sm  Maria  Dawson,  Pbil.  Troue.  Roy.  8oc.  London,  Ser.  B,  vol.  193  (19O0),  p.  65. 
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Bureau  of  Plant  Inmistrt, 

Okkice  of  the  Chief, 
Washington,  D.  C,  August  21, 1!>07. 
Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
"  Contents  of  and  Index  to  Bulletins  of  the  Bureau  of  Plant  In- 
dusfiT  Nos,  1  to   100,  Inclusive,"  prepared  by  Mr.  Julius  Ensign 
Rockwell,  Editor  of  this  Bureau,  and  respectfully  recommend  its 
publication  as  Bulletin  No.  101  of  the  Bureau  series. 
Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  .Tames  Wilbon, 

Sf^-retary  of  Agriculture. 
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CONTENTS  OF  AND  INDEX  TO  BULLETINS  OF  THE 
BUREAU  OF  PLANT  INDUSTRY  NOS.  1  TO  100, 
INCLUSIVE. 


IHTBOSnCTORT  8TATEHEHT. 

The  work  of  the  Bureau  of  Plant  Industry,  which  was  organized 
on  July  1,  1001,  is  classified  under  the  general  subjects  of  Patho- 
logical Investigations,  Physiological  Investigations,  Taxonomic  In- 
vestigations, Agronomic  Investigations,  Horticultural  Investigations, 
and  Seed  and  Plant  Introduction  Investigations.  Upon  the  organ- 
ization of  the  Bureau  the  several  series  of  bulletins  of  the  various 
divisions  incorporated  in  the  Bureau — Vegetable  Pathological  and 
Physiological  Investigations,  Botanical  Investigations  and  Experi- 
ments, Grass  and  Forage  Plant  Investigations,  Pomoiogical  Investi- 
gations, and  Experimental  Gardens  and  Grounds — were  discontinued, 
and  all  the  scientific  and  technical  publications  prepared  in  these 
oiEces  and  in  those  subsequently  organized  have  been  issued  in  a  single 
series  of  bulletins. 

Attention  is  directed  to  the  fact  that  "  the  serial,  scientific,  and 
technical  publications  of  the  United  States  Department  of  Agricul- 
ture are  not  for  general  distribution.  All  copies  not  required  for 
official  use  are  by  law  turned  over  to  the  Superintendent  of  Docu- 
ments, who  is  empowered  to  sell  them  at  cost."  All  applications 
for  these  bulletins  should  therefore  be  made  to  the  Superintendent 
of  Documents,  Government  Printing  Office,  Washington,  D.  C, 
accompanied  by  either  a  postal  money  order,  an  expres.s  money 
order,  a  draft  on  New  York,  or  by  cash.  Postage  stamps,  foreign 
money,  uncertified  checks,  and  defaced  or  slick  coin  will  not  be 
accepted  in  payment  for  publications.  No  charge  is  made  for  post- 
age on  documents  forwarded  to  points  in  the  United  States,  Guam, 
Hawaii,  Philippine  Islands,  Porto  Rico,  or  to  Canada,  Cuba,  or 
Mexico.  To  other  countries  the  regular  rate  of  postage  is  charged, 
and  remittances  must  cover  such  postage. 

Copies  of  all  of  these  bulletins  except  Nos.  5,  16,  21.  23,  26.  and 
28  can  be  furnished  by  the  Superintendent  of  Documents. 
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Since  the  publication  of  the  last  bulletin  indexed  in  these  pages 
(No.  100),  the  following  bulletins  of  the  Bureau  series  have  ap- 
peared or  are  now  in  press,  as  indicated : 

No,  101.   [The  bulletin  bow  in  the  reader's  hands.] 

102.  Miscellaneous   Papem.      I.  Sunimary   ot   Recent   Inveetig^tiODS  ol 

the  Value  of  Cacti  as  Stock  Food.  II.  A  Successful  Dair;  F^nn. 
III.  Planning  a  Cropping  System.  IV.  The  Application  of  Vege- 
tative Propagation  to  Leguminous  Forage  Plants.  V.  The  Con- 
trol of  Texas  Hoot-Rot  of  Cotton.  VI.  The  History  of  the  Cow- 
pea  and  Its  Introduction  into  America.  VII.  A  New  Method  for 
the    DetenulnatloQ   of    Nicotine    In    Tobacco.     1907.     Price,    15 

103.  iJry  Farming  in  the  Great  Basin.     1907.    Price,  10  cents. 

104.  The  Use  of  Feldspatbic  Itocka  as  Fertilizers.     1907.     Price,  5  cents. 

105.  The  Relation  of  the  Composition  of  the  Leaf  to  the  Burning  Quali- 

ties of  Tobacco.    1907.    Price,  10  cents. 

106.  Seeds  and  I'lants  Imported.     Inventory  No.  IS.     [In  press.] 

107.  American  Root  Drugs.     (In  prese.J 

108.  The  Cold  Storage  of  Small  Fruits.     1907.     Price,  15  cents. 

109.  American  Varieties  of  Garden  Beans.     1907.     Price,  8S  cents. 

110.  Cranberry  Diseases,     [In  presH.J 

111.  Part  I.  The  Larkspurs  as  Poisonoas  Plants.     1907.     Price,  5  cents. 

Part    II,  The    Fibers    of    Long-Staple    Upland    Cottons.     1907. 
Price.  5  cents.    Part  III.     Imported  Low-Grflde  Clover  and  Al- 
falfa Seed.     [In  press.] 
113.  The  Use  of  Suprarenal  Glands  in  the  Physiological  Testing  of  Drug 
Plants.     1907.     Price,  10  cents. 

113.  The  Comparative  Tolerance  of  Various  Plants  for  the  Salts  Com- 

mon in  Alkali  Soils.      |In  press.] 

114.  Sap-Rot  and  Other  Diseases  of  the  Red  Gum.     [In  press.] 

115.  The  Disinfection  of  Sewage  Effluents  for  the  Protection  of  Water 

Supplies.      [In  press,] 

116.  The  Tuna  as  FootI  for  Man.     [In  press.] 

117.  The  Reseeding  of  Depleted  Itange  and  Native  Pastures.      [In  .press.] 

118.  Peruvian  Alfalfa.     [In  press.] 

Since  its  organization  the  Bureau  of  Plant  Industry  has  con- 
tributed the  following  papers  to  the  series  known  as  Farmers'  Bul- 
letins, copies  of  which  will  be  sent  without  cost  to  any  person  in 
the  United  States  or  its  possessions  upon  application  to  a  Senator, 
Representative,  or  Delegate  in  Congress,  or  to  the  Secretary  of  Agri- 
culture, Washington,  D.  C. : 

No.  139,  Emmer:  A  Grain  for  the  Semiarid  Regions;  No.  140,  Pineapple 
Growing;  No.  147,  Winter  Forage  Crops  for  the  South;  No.  148,  Celery  Cul- 
ture; No.  154,  The  Home  I'Vuit  Garden:  Preparation  and  Care;  No.  156,  The 
Home  Vineyard,  with  Special  Reference  to  Northern  Conditions;  No.  157,  The 
Propagation  of  Plants;  No.  161,  Practical  Suggestions  for  Fruit  Growers; 
No.  164,  Rape  as  a  Forage  Crop;  No.  167,  Cassava;  No.  IflB,  Pearl  Millet;  No. 
174,  Broom  Corn;  No.  175,  Home  Mannfacture  and  Use  of  Unfermented  Grape 
.luice;  No.  176,  Cranberry  Culture;  No.  ISl,  Pruning;  No.  185,  Beautifying 
the  Home  Grounds;  No.  188,  Weeds  Used  in  Medicine;  No.  194,  Alfalfa  Seed; 
No.   195,  Annual  Flowering  Plants;    No.  198.   Strawberries;    No.  199,  Com 
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Growing;  No.  S04.  Thr  Cultivation  of  MushroomH;  N'o.  208.  Varieties  of  Fruits 
Iteoommendeil  for  Planting;  No,  S13,  RaspberrirR ;  No.  214,  Beneficial  Bacteria 
tor  Leguminous  Crops;  No.  215.  Alfalfa  Orowing ;  "No.  217,  Essential  St«pB 
in  Securing  an  Kariy  Crop  of  Cotton;  No.  218,  The  School  Garden;  No.  219. 
Lessons  from  the  (irsin-ltuxt  Epidemic  of  1Q04 ;  No.  220,  Tomatoes;  No.  221, 
Fungous  Diseases  of  the  Cranberrj  ;  No.  224,  Canadian  Field  Peas ;  No.  229, 
The  Production  of  Good  Seed  Com ;  No.  231.  Spraying  for  Cucumber  and 
Melon  Disvosps;  No.  333,  Okra:  Its  Culture  and  Uses;  No.  238.  Citrus  Fruit 
(!rowing  in  the  Gulf  States ;  No.  240,  Inoculation  of  Legumes ;  No.  342.  .\n 
Example  of  Model  Farminff ;  No.  243,  Fungicides  and  Their  Use  in  Preventing 
Diseases  of  Fruits;  No.  245,  Henovation  of  Wom-Out  Soils;  No.  246.  Sac- 
charine Sorghums  for  Forage ;  «  No.  347,  The  Control  of  the  Codling  Moth  and 
Apple  Scab ;  No.  24fl,  The  Lawn  ;  No.  250,  The  Pri-vention  of  Stinking  Smut  of 
nnieat  and  Loose  Smut  of  Oats;  No.  253,  The  Germination  of  Seed  Com ;  No.  254, 
Cucumbers;  No.  255,  The  Home  Vegetable  Garden;  No.  26Q,  Seed  of  Red  Clover 
and  Its  Impurities;  No.  271,  Forage-Crop  Practices  in  Western  Oregon  and 
Western  Washington;  No.  272,  A  Successful  Hog  and  Seed  Com  Farm;  No. 
274,  Flax  Culture;  No.  278,  Leguminous  Crops  for  Green  Manuring;  No.  279, 
A  Method  of  Kradicating  Johnson  Grass ;  No.  280,  A  Profitable  Tenant  Dairy 
Farm ;  No..  282,  Celery ;  "  No.  283,  Spraying  for  Apple  Diseases  and  the  Cod- 
ling Moth  in  the  Ozarks;  '  No.  284,  Insect  and  Fungoun  Enemies  of  the  Grape 
East  of  the  Itoeky  Mountains;  No.  285,  The  Advantage  of  Planting  Heavy 
Cotton  Seed  ;  No.  286,  Comparative  Value  of  Whole  Cotton  Seed  and  Cotton- 
Seed  Meal  in  FertiliKing  Cotton  ;  No.  288,  Nonsaeeharine  Sorghums ;  No.  289, 
lleans;  No.  291,  Evaporation  of  Apples;  No.  20E,  Cost  of  Filling  Silos;  No. 
394,  Farm  Practice  in  the  Columbia  Basin  Uplands;  No.  299,  Diversified  Farm- 
ing Under  the  Plantation  System ;  No.  300,  Some  Important  Grasses  for  the 
Gulf  Coast  Region;  No.  301,  IIome-Grown  Tea;  No.  302,  Sea- Island  Cotton; 
No.  SOi.  Growing  aad  Curing  IIni>s;  No.  300,  Dodder  in  Relation  to  Farm 
Seeds;  No.  307,  Roselle :  Its  Culture  and  Uses. 

In  addition,  the  Bureau  of  Plant  Industry  has  contributed  tlie 
following  papers  to  the  Yearbooks  of  the  Department  of  Agricul- 
ture from  IftOl  to  date,  all  of  which  have  been  reprinted  for  distri- 
bution in  si«parate  form.  The  editions  of  those  bearing  numbers 
marked  with  a  star  (*)  are  exhausted.  The  others  can  be  obtained 
without  cost  upon  addressing  a  request  therefor  to  the  Secretary  of 
Agriculture,  Washington,  D,  C. 
■  No.  225,  The  Relation  of  Nutrition  to  the  Health  of  Plants ;  No.  229,  Little- 
Known  Fruit  Varieties  Considered  Worthy  of  Wider  Dissemination ;  "No.  230, 
eial  Ajiple  Orcharding ;  •No.  238,  .Vgricultural  Seeds— Where  Grown 
V  Handled ;  'No.  242,  Agriculture  in  the  Tropical  Islands  of  the  United 
States ;  No.  246,  The  Home  Fruit  Garden  ;  No.  254,  The  Hemp  Industry  in  the 
United  States;  No.  263,  The  Contamination  of  Public  Water  Supplies  by  Algte; 
No.  264.  Indu.strial  Progress  In  Plant  Work ;  "No.  266,  Top-Working  Orchard 
Trees;  'No.  277,  Bacteria  and  the  Nitrogen  Problem;  No.  278,  Systems  of 
Farm  Management  in  the  United  States;  No.  379,  Improvement  of  Cotton  by 
Seed  Selection;  No.  281,  Grape,  Raisin,  and  Wine  Production  in  the  United 
States;  No.  283,  Promising  New  Fruits;  No.  384,  Plants  as  a  Factor  in  Home 
Adornment ;   No,  287,  Improvement  of  Com  by  Seed  Selection ;   No.  290,  Ferti- 

o  Contributed  jointly  by  the  Bureaus  of  Entomology  and  Plant  Industry. 
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lizers  (or  Special  Crope ;  No.  291,  Crops  Used  in  the  Beclamatiou  of  Alkali 
Lands  in  Egypt;  "No.  293,  Cultivation  and  Fertilization  of  Peach  Orchards; 
•No.  310,  The  Cultivation  of  Corn;  No.  314,  The  Growing  of  Longr-^taple  Up- 
land Cotton;  No,  317,  Relation  of  Cold  Storage  to  Commercial  Apple  Culture; 
No.  320,  Relation  of  Sugar  Beets  to  General  Farming;  No.  321,  Principal  Com- 
mercial Plant  Fibers;  "No.  323,  A  Model  Farm;  No,  325,  Cultivation  of  Drug 
Plant!)  iu  the  United  States;  No.  326,  Macaroni  Wheat;  No.  330,  Promising 
New  Fruits ;  No.  336,  The  Relation  of  Plant  Physiology  to  the  Development  of 
Agriculture;  No.  340,  Opportunities  in  Agriculture:  I.  Grovring  Crops  under 
Glass.  II,  Fruit  Growing.  III.  General  Farming;  "No.  343,  New  Citrus 
Creations  of  the  Department  of  Agriculture ;  •No.  349,  Potato  Culture  near 
Greeley,  Colorado;  No.  351,  Sugar-Beet  Seed  Breeding;  No.  354,  Some  Uses  of 
the  Grapevine  and  Its  Fruit;  No.  356,  Prottiieing  New  Fruits;  No.  358,  The 
Improvement  of  Tobacco  by  Breeding  and  Selection;  No.  361,  Cotton  Culture 
in  Guatemala ;  "No.  363,  Work  of  the  Bureau  of  Plant  Industry  in  Meeting 
the  Bavnges  of  the  Boll  Weevil  and  Some  Diseases  of  Cotton :  No,  367,  Plant 
Diseases  in  1004;  No.  377,  Diversified  Farming  in  the  Cotton  Belt:  I,  South 
Atlantic  Coast.  TI.  Alabama  and  Mlsslesippl,  III.  Louisiana,  Arkansas,  nnd 
Northeastern  Texas.  IV,  Texas;  No.  383,  New  Fruit  Production  of  the  De- 
partment of  Agriculture ;  •No.  3S4,  The  Business  of  Seed  and  Plant  Iptroduction 
and  Distribution ;  No.  387,  The  HaadllDg  of  Fruit  lor  Transportation  ;  No.  330. 
The  Effect  of  Inbreeding  in  Plants ;  ■  No.  394,  New  Opportunities  In  Subtropical 
Fruit  Growing;  No.  ;^»9,  Promising  New  Fruits;  No,  401,  Progress  In  Drug- 
Plant  Cultivation;  No.  409,  Plant  Diseases  in  1905;  No.  411,  The  Present 
Status  of  the  Nitrogen  Problem;  No.  410,  Range  Management;  No.  423, 
Methods  of  Reducing  the  Cost  of  Producing  Beet  Sugar;  No.  427,  New  Citrus 
and  Pineapple  Productions  of  the  Department  of  Agriculture ;  No.  429,  Promis- 
ing New  Fruits ;  No.  431,  New  Tobacco  Varieties ;  No.  437,  Plant  Diseases  in 
1906. 

A  report  of  the  Chief  of  the  Bureau  of  Plant  Industry  detailing 
the  principal  lines  of  investigation  undertaken  and  the  results  accom- 
plished during  the  preceding  twelve  months  has  been  issued  yearly 
both  in  connection  with  the  Annual  Report  of  the  Secretary  of  Agri- 
culture and  in  separate  form. 

The  miscellaneous  circulars  and  minor  publications  of  the  Bureau, 
referring  to  many  different  lines  of  work  and  appearing  in  various 
forms,  do  not  bear  consecutive  numbers  or  constitute  a  regular  series, 
and  on  account  of  limited  editions  not  being  available  for  distribution, 
even  to  public  libraries,  agricultural  experiment  stations,  or  to  col- 
laborators of  the  Department  of  Agriculture,  they  are  not  classed  as 
"  publications  "  and  no  announcement  of  their  issue  from  the  press  is 
made  by  the  Department. 

J.  E.  Rockwell, 
Editor  of  Bureav. 

Washington,  D.  C, 

Auguat  SO,  1907. 
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•  No.  1.  The  Kelation   of   Lime   and   Magnesia   to   Plant  (Jrowth, 

I.  Liming  of  Soils  from  a  Physiological  Standpoint. 
By    Oscar    Loew.    Expert    in    Physiological    Chemistry. 

II.  Experimental  Study  of  the  Relation  of  Lime  and 
Magnesia  to  Plant  Growth.  By  D.  W,  May,  of  the  Office 
of  Experiment  Stations.  1901.  53  pp.,  3  pis.  Price,  10 
cents. 

Contents:  I.  Liming  of  rojIr  from  a  physlolo^cal  stanilpoint;  Introduction — 
InjiiriouH  action  of  mag'neHiun)  waits — Theoretical  dincnssion  of  the  fnnctions 
of  lime  nnd  magnesia — The  ratio  between  lime  and  magnesia  in  soils  of  differ- 
ent coimtrleH:  Soils  of  America;  foils  from  European  countrien;  soils  from 
AKiatiu  eoiintries ;  soils  from  African  countries;  soils  from  AoRtralia;  river 
depotiitN— Some  special  pbysiological  caKes  relating  to  the  ratio  between  lime 
and  magnesia — Correction  of  lime  and  magnesia  content  in  soilH.  II.  Experi- 
mental study  of  the  relation  of  lime  and  magnesia  to  plant  groivth:  Intro- 
duction— The  role  of  lime  in  the  soil — The  role  of  mogneHia  in  the  soil — The 
f)bject  of  the  experiments — Lime  and  magnenia  as  nitrates  and  sulphates  in 
water  cultures:  Results  of  experiments  with  cowpeas ;  results  of  experiments 
with  privet — Lime  and  magneaia  as  carbonates  in  sanil  cultures :  Experiments 
with  tobacco;  experiments  with  barley;  experiments  with  oats,  wheat,  and 
beans— Lime  and  magnesia  as  carbonates  in  xoil  cultures :  Experiments  with 
oats'and  cowpeas — Lime  and  magnesia  as  nitrates  In  sand  cultures:  Experi- 
ments with  wheat  and  oats;  experiments  with  fowpeaa;  experiments  with 
tobacco — Lime  as  sulphate  and  magnesia  as  carbonate  in  soil  cultures :  Exper- 
iments with  cowpeas — Summary. 

*  t  No.  2.  Spermatogenesis  and  Fecundation  of  Zamta.     By  Herbert 

J,   Webber,   Physiologist,   Vegetable   Pathological    and 
Physiological    Investigations,    Plant- Breeding    Labora- 
tory.    1901.     100  pp.,  7  pis.     Price,  20  cents. 
Contents  :     Introduction :     Summary    of    recent    literature ;     acknowledg- 
mentK— Methods  and  materials  used — Development  of   microspores^  J  level  oj)- 
meiit   of   j)istillat«   cones — Development   of   the   [lollen   tube   and    prothallus : 
Germination  of  pollen  and  growth  of  prothallus ;   division  of  second  prothallial 
oell ;    appearance  and  growth  of  hIephnroplast.-t ;    growth  of  basal  end  of  |)ol- 
len   tube — Division   of   the   central   cell — Metamorphosis   of   the   spermatids — 
Structure  and  form  of  the  mature  spermatozoid — >Iovement  of  sperinat<izoi<ls — 
Process  of  fecundation — Division  of  the  fecundated  egg  cell^Is  the  blcpharo- 
plast  a  centrosomeV — Summary — Bibliography— Explanation  uf  illustrations. 
101 
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No.  3.  Macaroni  'Wheats.  By  Mark  Alfred  Carleton,  Cerealist, 
Vegetable  Pathological  and  Physiological  InvestigationK, 
1901.  62  pp.,  11  pis.,  2  figs.  Price,  20  cents. 
CoKTENTB :  lotroduction — CharaetfrifiticB  of  macaroni  wheats — DiHtrlbution 
ot  macaroni  wheats — Adaptability  of  durum  wheats  to  our  semiarid  diHtricte: 
Climatic  comparisons ;  comparison  of  soils ;  experimental  proof ;  testimony 
of  private  parties ;  testimony  of  experiment  stations — The  maritet  for  maca- 
roni wheat:  ForeigTi  demand;  quality  of  grain  demanded;  possibility  of  a 
home  demand;  kinds  of  wheat  now  ufed  by  our  foctorieR;  comparison  of 
forei^  and  domestic  macaroni ;  preparation  of  semolina ;  bread  from  maca- 
roni wheats — Cultivation  of  macaroni  wheats :  Preparation  of  the  soil ; 
methods  of  seeding;  care  in  harvestings — Effects  of  local  variations  in  soil  and 
climate — Varieties ;  Ghamovka ;  .^maiitka ;  Kubanka ;  Pererodka ;  Belo- 
tiirka;  Velvet  Don ;  Black  Don;  Sanii-bugda;  Medeah;  PelliRsier;  Candeal ; 
Nicaragua;  Wild  Ooose ;  Missc^n;  Polish;  winter  varieties — Experimental 
comparison  of  varieties — Husso-Mediterranean  trafflc  in  macaroni  wheat — 
Summary. 

t  No.  4.  Range    Improvement    in    Arizona.     (Cooperative    Experi- 

inentK    with    the    Arizona    Experiment    Station.)      By 

David  Griffiths,  Expert  in  Charge  of  Field  Management, 

Grass  and  Forage  Plant  Investigations.     1901.     31  pp., 
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teosi  n  te-^Con  elusion. 
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Sea  Island  cotton  No.  224 — Iron  cowpea — Kleinwanzleben  sugar  beet — Distri- 
bution of  tobacco  seed  and  cultural  directions, 

•  No.  26.  Spanish   Almonds  and  Their  Introduction  into  America. 
By   David   G.   Fairchild,   Agricultural   Explorer,   Seed 
Introduction  and  Distribution.     1902.     16  pp.,  frontis- 
piece, 7  pis. 
Contests  :    Introduction — The    almond    industry    in    Spain ;    Varieties    of 
Spanish  almonds ;   method  of  planting  and  culture ;   gummosis  of  the  almond — ■ 
Possibility   of   establishing   the   Jordan   almond    in   America — Description   of 

No.  27.  Letters  on  Agriculture  in  the  West  Indies,  Spain,  and  the 
Orient.     By  David  G.  Fairchild,  Agricultural  Explorer. 
Seed  and  Plant  Introduction  and  Distribution.     1902.     40 
pp.,  5  pis.     Price,  15  cents. 
Contents  :    Agriculture  in  the  British  West  Indies — Jamaica  yam  cultiva- 
tion— Opportunities  for  agricultural  and  botanical  research  in  the  Philippine 
Islands — Agricultural  conditions  in  Spain — Notes  on  conditions  in  China — The 
Persian  Gulf  region — Breeds  of  milch  cattle  and  carabaos  for  the  Philippine 
Islands— Agriculture  in  Japan — Description  of  plates. 
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*  No.  28.  The  Mango  in  Porto  Rico.    By  G.  N.  Collins,  AseistaBt 

Botanist  ill  Tropical  Agriculture,  Botanical  Investiga- 
tions and  Experiments.  1903.  38  pp.,  15  pis. 
Contents  :  Introdinrtion  —  Description  —  Origin  —  Culture;  Requirements; 
methods  nt  propagation;  seed;  Inarchinff;  layering;;  patch  budding;  cullj' 
ration;  diseases — Uses;  The  canning'  of  the  green  or  ripe  fruit;  marmalade 
and  jelly;  chutney;  alcohol;  medicinal  pro[>erties ;  dye,  tan,  and  pif^ment; 
gum ;  minor  uses  in  India — The  raanpo  in  Porto  Rico :  PreKcnt  stotiiB ;  best 
localities;  Porto  Itican  forms  ;  Mango  de  Maya^ez;  Mangotina  ;  MelocotoD  ; 
Mango  de  rosa;  Mango  pina ;  Mang'o  lari^o ;  Man^  mang6 ;  Mango  jobos; 
Mango  redondo;  varieties  to  be  Introduced;  Mulgoba ;  Alpbonae,  Aphoos,  or 
Alfoos;  No.  11;  Manila;  Mango  china;  Gordon;  Peters;  Julie;  best  method 
of  introducing  new  varietieB-^Packing  and  shipping — Market— Summary — 
Description  of  plates. 

t  No.  29.  The  Effect  of  Black-Rot  on  Turnips :   A  Serie.'s  of  Photo- 
micrographs, Accompanied  by  an  Explanatory  Text.    By 
Erwin  F.  Smith,  Pathologist,  Laboratory  of  Plant  Path- 
ology, Vegetable  Pathological  and  Physiological  Inves- 
tigations.    1903.    20  pp.,  frontispiece,  13  pis.    Price,  15 
cents. 
COBTBNTs :    Introductory — General  considerations — Plant  furnishing  the  cul- 
tures— The  method  of  inoculation,  etc. — -Symptoms  which  resulted — Technique 
employed  in  study  of  diweased  plant^ — Special  accoimt  of  the  diseased  plant — 
Results  of  synchronous  inoculations  into  other  plants- — Description  of  plates. 

*  No.  30.  Budding  the  Pecan.     By  George  W.  Oliver,  Expert,  Seed 

and  Plant  Introduction  and  Distribution,     1902.     20  pp., 

frontispiece,  7  pis.  Price,  10  cents. 
CONTENrs :  Difficulties  encountered  in  pecan  butiding — Why  the  pecan  should 
be  budded — Raising  seedling  stocks — Selection  of  dormant  buds — Location  of 
the  buds — Experiments  with  buds  of  the  current  season — An  improved  method 
of  budding— Other  methods  of  budding — Starting  buds  into  growth — Trans- 
planting budded  trees — Description  of  plates. 

No.  31.  Cultivated  Forage  Crops  of  the  Northwestern  States.  By 
A.  S,  Hitchcock,  Assistant  Agrosfotogist,  in  Charge  of 
Cooperative  ExperimentK,  Grass  and  Forage  Plant  Inves- 
tigations.   1902.    28  pp.,  7  pis.    Price,  10  cents. 

CONTENTB :  Dewription  of  the  regions ;  Great  Plains ;  Rocky  Mountain 
region ;  Great  Kasin  ;  interior  valley  of  California ;  upper  Pacific  coast  region ; 
the  "Inland  Euipire"^ — Korage  croi>K :  Alfalfa;  general  conditions;  feeding 
\'alue ;  seeding;  making  hay;  Tiirko'tan  alfalfa ;  timothy;  grain  liay;  red- 
top;  awnlesK  brome  grass;  velvet  grass;  clovers;  forage  crops  of  minor 
Importance;  Kentucky  bluegrass ;  orchard  grass;  cheat;  perennial  rye  ^rass; 
rape ;   field  peas ;    vetches — Baling  hay^ — Description  of  plates. 

*  No.  32.  A  Disease  of  tlie  ^^^lite  Ash  Caused  by  Polyponis  Fraxino- 

jjhilus.     By   Hermann  von  Schi-enk.  Special  Agent  in 

Charge  of  the  Mis,sissippi  Valley  Laboratory,  Vegetable 

Pathological  and  Physiological  Investigations.    1903.    20 

pp.,  5  pis.,  1  fig.     Price,  10  cents. 

Contests:    Introduction — White  rot:    Geographical  d iKtri button ;    suBCepti- 

bility  to  this  disease;    method  of  attack;    description  of  diseased  wood;    the 

sporophore;    microscopic  changes  in  the  wood;   growth  of  the  fungus  in.  dead 

wood ;   remedies — Description  of  platea. 
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*  No.  33.  North  Ajnerican  Species  of  Leptochloa.     By  A.  S.  Hitch- 

cock, Assistant  Agrostologist,  in  Charge  of  Cooperative 
Experiments,   Grass  and   Forage   Plant  Investigations. 
1903.     24  pp.,  C  pk,  16  figs.     Price,  15  cents. 
Costbntb:    Introduction— Key  tfi  apeciea  of  the  United  StateH — Hintory  of 
genuH — North  American  Hpeeiex — Speciaa  excluded— DeBcription  of  piates. 

*  t  No.  34.  Silkworm   Food   Plants:    Cultivation   and   Propagation. 

By  George  W.  Oliver,  Expert,  Seed  and  Plant  Intro- 
duction and  Distribution.  1903,  20  pp.,  frontispiece, 
12  pis.    Price,  IS  cents. 

Contents  :  Introduction — ^fethodl'  o(  reproduction :  Propagation  by  cut- 
tings ;  summer  cuttinf^x ;  winter  cuttings ;  tlie  cutting ;  preparations  tor 
planting  cuttings;  indoor  spring  cutting^:  proi>agation  by  seeds;  graftingf 
and  budding;  root  gTaftluK :  Roion  or  sprig  budding;  HhipLd  budding;  raising 
stocks    for   tp-afting   and    Irudding — Soil — Planting — Pruning — Description    of 

No.  35.  Recent  Foreign  Explorations,  as  Bearing  on  the  Agricultural 
Development  of  the  Southern  States.  By  S.  A.  Knapp, 
Special  Agent,  Seed  and  Plant  Introductidn  and  Distri- 
bntion.  lOft^.  44  pp.,  0  pis.,  2  figs.  Price,  15  cents. 
Contents  :  Introduction — Japan :  A^cultural  situation ;  acreage  and  yield 
of  food  crops;  methods  of  rice  culture;  iield  work;  cutting  rice;  manure; 
farm  wapes ;  cost  of  raising  rice ;  farm  life ;  general  remarks — Ceylon  ;  Agri- 
culture; imports;  farmhouses — India:  Timber;  extent  of  arable  land;  fer- 
tility of  the  soil ;  (jreen  manures ;  commercial  fertiliwru ;  crop  rotation ;  public 
roads;  conveyances;  dress;  country  houses;  villages;  plows  and  scrapers; 
seeding  and  harvesting:  rice  farming;  treatment  of  the  seed  bed  and  manur- 
ing; plowing  and  fertilizing ;  methods  of  cultivation ;  product  per  acre ;  har- 
vesting; thrashing ;  wages;  cost  of  cultivation;  northern  limit  of  culture; 
consumption  of  rice  as  food ;  acreage  under  cultivation ;  acreage  under  irri- 
gation; live  stock  and  farm  implements;  wells;  rice  produced;  agriculture 
in  the  Punjab;  cost  of  living;  rice  forming  in  Lower  Burma;  rice  milling; 
rice  tor  foreign  markets;  selection  of  seeds — China:  Agricultural  conditions; 
tillage  of  the  soil-;  irrigation;  cultivating,  harvesting,  and  thrashing  rice; 
hulling  rice;  production  and  cost  of  milling  rice;  cost  of  building,  etc. ;  expor- 
tation of  agncultural  products — The  Philippine  Islands:  Rainfall;  tempera- 
ture; range  of  products;  stock  and  pasture  lands;  fodder  plants;  sugar  cane; 
rice  farming;   fruits;   timber. 

*  No.  36.  The  "  Bluing"  and  the  "  Red-Rot "  of  the  Western  Vellow 

Pine,  Tvith  Special  Reference  to  the  Black  Hills  Forest 

Reserve.     By  Hermann  von  Schrenk,  Special  Agent  in 

Charge  of  the  Mississippi  Valley  Laboratory,  Vegetable 

Pathological  and  Physiological  Investigations.    li>03.    40 

pp.,  14  pis,  (including  4  in  colors).     Price,  30  cents, 

CoNTBNTB :   Introduction^Death  of  the  trees ;   When  are  the  trees  dead — ITie 

"blue"  wood:    Rate  of  growth  of  the  blue  color;    nature  of  the  "blue"  wood; 

strength  of  the  "blue"  timber;   lasting  power  of  the  "blue"  wikkI — The  "blue" 

fungus :  KITect  of  "blue"  fungus  on  the  toughness  of  the  "blue"  wood ;  relation 

of  the  "blue"   fungus  infection  to  the  beetle  holes;    fruiting  organs  of  the 

"blue"  fungus;   growth  in  artificial  media;   dissemination  iif  the  spores;   the 

blue  color ;  summary^Decay  of  the  "blue"  wood  :  The  "red-rot"  of  the  western 

yellow  pine:    cause  of  the  "re<l-rot";    conditions  favoring  the  development  of 

the  "red-rot"  fungus;    final  stages  and   fruiting  organs;    rate  of  growth  of 

"red-rot" — Amount  of  diseased  timber— Possible  disposal  of  the  dead  wood: 

In  the  Black  Hills:    in  the  remaining  parts  of  South  Dakota— Value  of  the 

dead  wood — Inspection — Recommendations^ — Description  of  plates, 
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No.  37,  Formation  of  the  Spores  in  the  Sporangia  of  Rhizopus  Nigri- 
cans and  of  PhycomyoS)  Nit«ns.  By  Deane  B.  Swingle, 
Assistant  in  Pathology,  Laboratory  of  Plant  Pathology. 
1903.     40  pp.,  6  pis.     Price,  15  cents. 

Contents:  Historical — Methods — Ithizopus  ni^icans  Ehrbg.^Phycomycea 
nitons  Kiinze — CJeneral  considerations — Summbry — Index  to  literature — De- 
scription of  plates. 

*  No.  38.  Forage  Conditions  and  Problems  in  Eastern  Washington, 

Eastern  Oregon,  Northeastern  California,"  and  North- 
western Nevada.  By  David  Griffiths,  Assistant  in 
Charge  of  Range  Investigations.  1903.  .52  pp.,  9  pis. 
Price,  15  cents. 

Contents  r  Introduction — Itinerary — General  account — Changes  in  the  han- 
dling of  the  Washington  ranges — Condition  and  plants  of  the  range — Meadown 
and  hay  crops:  Alfalfa;  timothy  and  redtop;  awnless  brome;  grain  hay; 
ebeat ;  root  crops;  native  tuiy  urupii;  wild  wheat;  bunch  bluegrass;  giant 
rye-grass;  sprangle-top ;  iniscellaneouK  forage  plants — Reclamation  of  swamp 
lands^Needs  of  the  region — Plants  injurious  to  stock — Weeds  of  meadows  and 
paatureH-^Diseaaes  injurious  to  forage  crops:  Ustilago  hypodites;  Ustilago 
scolocbloa;  Tilletia  fuKca;  Ustilago  broraivora;  UKtilago  striae  form  is— Sum- 
mary and  suggestions;  Needs  of  the  region;  abuses;  native  grasses  worthy 
of  cultivation;  wild  wheat  (Elymus  triticoides)  ;  bunch  bhiegrass  (Poa  laevi- 
gata) ;  short-awned  brome  (Bromus  niarginatus)  ;  mountain  rye-grass  (Ely- 
mus glaucus)  ;  bunch  wheat-grass  (Agropyron  spicatiini  Inerme)  ;  giant  rye- 
grass (Klymus  condenKatus)^Index  of  grasses  and  forage  plants — Description 
of  plates. 

*  No.  31).  The  Propagation  of  tlie  Easter  Lily  from  Seed.     By  George 

W.  Oliver,  Expert,  Seed  and  Plant  Introduction  and 
Distribution.     1!>03.     24  pp.,  7  pis.     Price,  10  cents. 

Contests  ;  The  Berniuda  lily — Varieties  ot  Lilium  longiflorum  from  Japan — 
Deterioration  of  the  Bermuda  and  Jajian  grown  lilies — Recent  efforts  to  culti- 
vate the  Easter  lily  in  the  L'nited  States — Lines  of  investigation  carried  on  by 
the  Department  of  Agriculture- — Planting  in  the  open  ground — Reproduction 
from  seed — KmaKCulating  and  pollenating  the  flowers — Sowing  the  seeds — 
Priclting  off  the  seedlings — Description  of  plates. 

*  No.  40.  Cold   Storage,   with    Special   Reference   to  the   Pear  and 

Peach.  By  G.  Harold  Powell,  Assistant  Pomologist  in 
Charge  of  Field  Investigations,  and  S.  H.  Fulton,  Assist- 
ant in  Pomology.  1903.  28  pp.,  7  pis.  (including  5  in 
colors).     Price,  15  cents. 

Contents  :  The  function  of  cold  storage — The  purposes  of  fruit  storage — In- 
fluence of  cold  storage  on  the  pear  industry — Practical  diificulties  in  pear 
storage — Outline  of  eN[)eriments  in  )>ear  storage;  The  influence  ot  the  degree 
of  maturity  on  keeping  quality;  the  influence  of  delayed  storage  on  keeping 
quality;  the  influence  of  diiferent  temperatures  on  keeping  quality;  the 
influence  of  the  type  of  package  on  keeping  quality;  the  influence  of  a 
wrapper  on  keeping  quality;  the  influence  of  cold  storage  on  the  flavor  and 
aroma  of  the  fruit;  the  behavior  of  the  fruit  when  removed  from  storage; 
summary — Influence  of  cold  storage  on  the  peach  industry^ I*ractical  difB- 
culties  in  peach  storage— Outline  of  experiments  in  peach  storage;  General 
statemeut  of  results — Description  of  plates. 
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•  No.  41.  The  Commercial  Grading  of  Corn.     By  Carl  S.  Scofield, 

Expert,    Grain    Investigations.     1903.    24    pp.,    4    pis. 

Price,  10  cents, 
COBTBNTS;  Introduction — Inspection  departments — Grain  grading:  Com — 
Deflnite  ^rade  standards — Grade  uniformity— Essential  elements  in  grading' 
com — Apparatus  required — Methods  of  determination:  Moisture;  color; 
damaged  grains;  broken  grains  and  dirt — Classes  and  grades  of  corn — In- 
spection certificates — The  cause  of  deterioration — Local  and  special  grades — 
Description  of  plates. 

•  No.  42.  Three  New  Plant  Introductions  from  Japan.     By  David  G. 

Fairchild,  Agricultural  Explorer.  1903.  24  pp.,  6  pis. 
Price,  10  cents. 
Contents  :  Mitsumata,  a  Japanese  paper  plant :  Introduction ;  species  of 
paper  plants  in  Japan;  the  mitsumata  plant;  the  cultivation  of  mitsumata; 
the  manufacture  of  mitsumata  paper;  the  manufacture  of  leather  paper— Udo, 
a  new  winter  salad;  Introduction;  the  cultivation  of  kan  udo ;  the  cultiva- 
tion of  moya-shi  udo— Waeabi,  tbe  horse-radish  of  tbe  Japanese:  Introduction; 
the  cultivation  of  wasabi — Description  of  plates. 

No.  43.  Japanese   Bamboos   and   Their   Introduction   into  America. 

By  David  G.  Fairchild,  Agricultural  Explorer.     1908.     36 

pp.,  8  pis.  Price,  10  cents. 
Contents  :  Introduction — General  coqeideratione — General  characters  of 
the  Japanese  bamboos- — I*ropagation  of  Japanese  bamboos — Suitable  location 
and  Koil  conditions  for  bamboos — Japanese  management  of  bamboo  groves — 
ProfltB  of  bamboo  culture  in  Japan — Culture  of  the  edible  bamboo — Different 
species  of  bamboos;  PhyllostachyK  mitis ;  Phyllostachya  quilioi;  Phylloatachys 
henonis;  "Madaradake"  or  "Ummon-chiku" ;  PhylloKtachys  nigra;  Phyllo- 
stachys  castillonis;  Phyllostachys  aurea;  PhylloHtachya  bambusoides ;  Phyl- 
lostachys  marliacea;  Arundinaria  japonica;  Arundinaria  aimoni;  Arundi- 
naria  hindsii ;  Arundinaria  hindsii,  var.  graminea;  Bambusa  veitchil;  Bam- 
busa  palmata;  Bambusa  qu  adr  angular  is ;  Bambusa  vulgaris;  "Shakutan" — 
Deacription  of  plates. 

•  No.  44.  The   Bitter-Rot   of  Apples,     By   Hermann   von   Schrenk, 

Special  Agent  in  Charge  of  the  Mississippi  Valley  Lab- 
oratory,  and   Perley   Spaulding,  Special   Agent.     1903. 
54  pp.,  9  pis.,  9  figs.     Price,  15  cents. 
CONTEMTB ;    Introduction — Historical  account  of  the  bitter-rot — Distribution 
of  the  bitter-rot  fungus:    Geographical   distribution;    occurrence  on  various 
hosts — General   description  of   the   bitter-rot :    Time  of  appearance ;    charac- 
ter of  the  spots ;    cause  of  the  bitter-rot ;    rate  of  development  of  the  bitter- 
rot;   the  diseased  apple — The  bitter-rot  fungus:    Life  history  on  apples;    the 
conidia;    growth   in  cultures;    eonidial  and   oscus  stages;    the   name   of  the 
bitter-rot  fungus — The  canker  stage:   Discovery  of  the  canker;    description  of 
the  canker  stage — Relation  of  the  cankers  to  the  bitter-rot — Spread  of  tbe 
bitter-rot — Remedial   measures:    Removal   of   diseased   fruits   and   mummies; 
removal  of  limb  cankers;   spraying  with  fungicides — Summary  and  recommen- 
dations— Index  to  literature — Description  of  plates. 

No.  45.  The  Physiological  Role  of  Mineral  Nutrients  in  Plants.     By 
Oscar  Ixww,  Professor  of  Agricultural  Chemistry  in  the 
Imperial  University  of  Japan.     1903,     70  pp.     Price,  6 
cents. 
,    Contents  :    General  remarks  on  the  mineral  constituents  found  in  organ- 
isms:   Historical  notes;    mineral  compounds  found  in  organisms;    variety  of 
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functions  of  mineral  Eubstaoces;  ^neral  valu«  of  certain  mineral  salts;  the 
low  atomic  weight  of  the  mineral  nutrients — The  physiological  role  of  phos- 
phoric acid  1  Belation  of  phosphoric  acid  to  prot*ida  and  to  the  division  of 
cells ;  the  phj'sioloBrical  importance  of  lecithin  ;  phosphoric  acid  in  chloro- 
phyll ;  potassium  phoKphat«  as  a  cell  constituent — The  physiological  role  of 
silica — The  physiological  role  of  iron  comfraunds :  Belation  between  the 
coloring  niatter  of  the  blood  and  of  the  leaf ;  influence  of  iron  and  other 
mineral  nutrients  on  the  formation  of  chlorophyll;  fertilizing  effect  of  iron 
salts',  organic  compounds  containing  Iron;  iron  In  fungi;  manganese  In 
plants — The  physiological  role  of  halogen  compounds:  Plants  raised  without 
chlorids;  value  of  potassium  chlorid  for  buckwheat;  beneficial  and  injurious 
action  of  chlorids ;  absorption  of  chlorids  by  aquatic  plants ;  sodium  chlorid 
in  animals ;  fluorids  in  jihyaiological  relations ;  behavior  of  plants  to  potas- 
sium bromid ;  relations  of  organisms  to  lodin  compounds — The  physiological 
rfile  of  alkali  salts;  Importance  of  potassium  for  the  formation  of  starch  and 
protein ;  beneficial  action  of  sodium  salts  upon  plants ;  necessity  of  sodium 
Baits  for  animals ;   can  potassium  salts  be  replaced  by  rubidium  salts  in  green 

Elants  and  In  animals?;  behavior  of  fungi  toward  rubidium  salts;  physiolog- 
t&l  superiority  of  potaHsium  salts— The  physiological  role  of  calcium  and  mag- 
nesium salts ;  Distribution  of  lime  and  magnesia  in  plants ;  the  physiological 
importance  of  lime  salts  In  plants;  views  on  the  functions  of  lime  salts; 
formation  of  lime  incrustations ;  can  calcium  in  plant  cells  be  replaced  by 
strontium?;  poisonous  action  of  magnesium  salts;  life  without  lime  salts; 
possible  relations  between  lime  and  the  transportation  of  starch ;  the  physi- 
ological role  of  magnesium  salts;  increase  of  magnesia  in  oily  seeds;  neces- 
sity of  magnesium  salts  for  fimgi ;  can  magnesium  salts  be  replaced  by 
beryllium  salts?:  importance  of  lime  salts  for  animals;  proportions  of  lime 
and  magnesia  in  animal  organisms ;  behavior  of  animals  to  strontium  salts 
and  oxalates  ;   final  remarks. 

*  No.  46.  The  Propagation  of  Tropical  Fruit  Trees  and  Other  Plants. 

By   (ieorge  W.   Oliver,  Expert.     lOa^.     28   pp.,  8   pLs. 

Price,  10  cente. 
Contents  ;  Introduction — The  mango :  Prospects  as  a  fruit  tree ;  propa- 
gation in  India ;  propagating  tests  at  the  Department ;  best  age  for  wood ; 
thick  bark  of  mango  an  obstacle  in  budding;  knife  for  budding  the  mango; 
methods  which  show  best  results ;  applying  the  buds ;  when  to  bud  ;  selection 
of  budding  tnaterJal ;  a  second  method  of  attaching  the  bud ;  raising  seedling 
stocks;  transplanting  young  seedlings ;  importing  mango  scions— The  loquat 
Regions  where  the  loquat  may  be  grown :  raising  see<lling  stocks — The  fig 
Cuttings;  grafting  and  budding— Tea ;  Necessity  for  vegetative  propagation, 
reneer  grafting;  herbaceous  grafting;  propagating  house;  cuttings — Manila 
hemp:  Importance  of  introduction  into  the  United  States;  raising  plants 
from  seeds;   cultivation  in  the  Philippine  Islands — Description  of  plates. 

*No.47.  The  Description  of  \\Tieat  Varieties.  By  Carl  S.  Scofield, 
Botanist  in  Charge  of  Grain  Grade  Investigations.  1903. 
10  pp.,  1  folding  table,  7  pis.     Price,  10  cents. 

L  the  description  of 

No.  -18.  The  Apple  in  Cold  Storage.     By  G.  Harold  Powell,  Assistant 
Poniologist  in  Charge  of  Field  Investigations,  and  S.  H. 
Fulton,  Assistant  in  Pomology.     1903.     66  pp.,  6  pis.  (in- 
chiding  5  in  colors).     Price,  15  cents. 
Contents  :   Introduction — Influence  of  cold  storage  on  the  apple  industry — 
The  extent  of   the  cold-storage   warehousing   induKtry — The   function  of   the 
cold-storage  warehouse — I'rinciples  of  mechanical  refrigeration:    The  utiliza- 
tion   of    the    cold    temperatures ;    the    direct-expansion    system ;    the    brine-i 
circulating   system  ;     the   air-circulnting   system— Outline   of   experiments   In 
apple  storage — Factors  influencing  the  keeping  quality  of  apples :  The  maturity 
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of  the  truit  when  picked ;  how  to  obtnin  more  uniform  and  better  colored 
fruit;  influenee  of  delaying  the  storage  of  the  fruit;  influence  of  storage  tem- 
perature; influence  of  a  fruit  wrapper;  influence  of  cultural  conditions; 
influence  of  the  type  of  package — The  behavior  of  the  fruit  when  removed  from 
storage — The  Importance  of  good  fniit — Apple  fcald :  Nature  of  the  scald ; 
influence  of  maturity  of  the  fruit  on  scald ;  influence  of  temperature  or! 
scald ;  the  temperature  in  which  the  fruit  is  removed  from  the  storage  house ; 
influence  on  scald  of  delaying  the  storage  of  the  fruit  after  it  is  picked ; 
influence  of  a.  fruit  wrapper  on  scald;  varieties  most  susceptible  to  scald; 
treatment  to  prevent  scald — Comparison  of  varieties  in  cold  storage— Outline 
of  cultural  conditions — Variety  catalogue—Summary — Description  of  plates. 

*  No.  49.  The  Culture  of  the  Central  American  Rubber  Tree.     By 

O.  F.  Cook,  Botanist  in  Charge  of  Investigations  in 
Tropical  Agriculture.  1903.  86  pp.,  18  pis.  Price,  25 
cents. 
Contents  :  Introduction — The  status  of  Costilla  rubber  culture ;  Castilla 
versus  Herea ;  uncertainties  attending  rubber  culture ;  extent  of  the  Castilla 
rubber  industry;  Castilla  in  the  West  Indies;  Castilla  culture  for  Porto  Rico; 
rubber  in  the  I'hilippines — Botanical  study  of  Castilla :  Difficulties  in  studying 
tropical  trees;  the  original  deKcription  of  Castilla;  description  and  botanical 
characters;  species  and  varieties  of  Castilla;  Hooker's  monograph  of  Castilla; 
Costa  Rican  species  of  Castilla;  field  notes  on  Castilla  in  Guatemala  and 
southern  ^lexico ;  habits  of  Castilla  in  the  wild  state ;  the  rubber  tree  and  the 
trunipft  tree ;  CaHtilla  not  a  genuine  forest  tree — Improvement  of  rubber  trees 
by  selection— Problems  presented  by  the  latex,  or  "milk" :  Evolutionary  argu- 
ments regarding  latex;  functions  ascribed  to  latex;  the  structure  of  latex; 
seasonal  influences  on  latt-x;  latex  in  desert  plants;  water  storing  as  a  func- 
tion of  latex;  signiflcance  of  multiple  tapping — Climate  and  rubber  produc- 
tion: A  continuously  humid  climate  not  necessary  for  Castilla;  greater 
alxindance  of  Castilla  on  the  drier  Pacific  slope ;  freer  flow  of  milk  in  drier 
regions;  decrease  of  milk  with  altitude  and  continuous  humidity;  Castilla  In 
Nicaragua;  Castilla  in  Costa  Rica;  Castilla  on  the  Isthmus  of  Panama;  anal- 
ogy of  the  Assam  rubber  tree ;  the  Para  rubber  tree  in  humid  localities ;  pro- 
dtictiveness  of  Para  rubber  trees  in  dry  situations ;  the  true  climate  of  Hevea — 
The  culture  of  Castilla :  Shade  in  the  culture  of  Castilla ;  shade  not  a  neces- 
sity ;  relative  cost  of  shade  culture ;  effect  of  shade  on  form  of  tree ;  shade 
and  rubber  production  ;  leguminous  shade  trees  to  be  preferred ;  distance 
between  trees;  methods  of  clearing  land  for  rubber  planting;  clean  culture 
with  forest  protection;  methods  of  handling  Castilla  seeds;  seed  beds  and 
nurseries;  propagation  of  Castilla  from  cuttings;  Castilla  as  a  shade  tree — 
Extraction  of  the  latex  of  Castilla:  Primitive  methods  of  tapping;  age  at 
which  planted  trees  may  be  tapped;  direction  and  shajje  of  incisions;  tapping 
instruments;  multiple  tapping;  protection  against  thieves- — Methods  of  coagu- 
lating the  latex  of  Costilla:  Coagulation  by  creaming;  discoloration  of  Cas- 
tilla latex;  other  methods  of  coagulation;  coagulation  of  scrap  rubber — ■ 
Productiveness  of  Castilla;  Yield  of  wild  trees;  yield  of  cultivated  trees — 
Profits  and  prospects  of  Castilla  culture  :  Management  of  nibber  plantations; 
secnrity  of  investments  in  riibber  plantations;  requirements  for  siiccessful 
rubber  plantations ;  opinion  of  the  United  States  consul-general  iff  Mexico — 
Concluding  summary — Description  of  plates. 

•  No.  50.  Wild  Rice:   Its  TTspf  and  Propagation.     By  Edgar  Brown, 

Botanist  in  Charge  of  Seed  Laboratory,  and  Carl  S.  Sco- 
field,  Botanist  in  Chargp  of  Grain  Grade  Investigations, 
1003.     24  pp..  7  pis.     Price,  10  cents. 
Contents  :    Introduction — Distribution  and  habitat  of  the  plant — Life  his- 
tory and  natural  propagation — Itotanical  description;    Ceneral   morphology; 
the  root;   the  stem ;   the  leaves ;   the  pan Icl e^ Varieties — Diseases — Harvesting 
the  seed — Prejiaration  of  the  feed  for  food  purposes — ^The  footl  value  of  wild 
rice — Artificial  propagation — I'revious  failures  in  planting — Plantings  made  in 
1902— Storing   seed— Suggestions  for  harvesting,  storing,   and   planting — De- 
scription of  plates, 
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•No. i>l.  Miscellaneous   Papers.     I.  The   Wilt   Disease   of   Tobacco 
and  Its  Control.     By  R.  E.  B.  McKenney,  Physiologist 
II.  The  Work  of  the  Community  Demonstration  Farm 
at  Terrell,  Tex.     By  Seaman  A.  Knapp,  Special  Agent 
•III.  Fruit  Trees  Frozen   in   1904.     By   M.   B.  Waite, 
Pathologist.     IV.  The    Cultivation    of    the    Australian 
Wattle.     By  David  G.  Fairchild,  Agricultural  Explorer. 
"V.  Legal  and  Customary  Weights  per  Bushel  of  Seeds. 
By  Edgar  Brown,  Botanist  in  Charge  of  Seed  Labora- 
tory.    VI.  Golden    Seal,     By   Alice   Henkel,   Assistant, 
and  G.  Fred  Khigh,  Scientific  Assistant     1905.     46  pp., 
5  pis.,  5  figs.     Price.  5  cents. 
Contents  ;   The  wilt  diiseaHP  of  tobacco  and  its  control :    The  dlsea.-ie — Caniie 
of  the  iliyease — Control  of  the  (lisenue.     The  work  of  the  community  d^mon- 
stmtiim  farm  at  Terrell,  Tex,;    Jntrodiiction — Itesults  accomplished — Methods 
employed — Deeeription    of   the   farm. —  Fertilizers   used — Cotton- — Com.     Fruit 
trepH  frozen  in  1904  :   Introduction — Damage  to  bearing  peacb  orchards :    How 
to  treat  the  peach  orchard."-^ Injury  to  plum  trees — Injury  to  nunwry  tree.s — 
Damage  to  pear  treeii.     The  cultivation  of  the  .\itNtralian  wattle.     Legal  and 
customary   weightH   j>er   bushel   of    seeds :     Introduction — Legal   weights    per 
bushel — Customary  weights  ])er  buHhel.     Oolden  Seat :    History — Habitat  and 
raiiRe — Coiilinon  names — Description  of  the  plant^Description  of  the  rhizome, 
or  rootstock — Collection  and  preparation  of  the  root^ — Diminution  of  supply^ — 
Cultivation:    Necessary  soil  conditions;    fertilizers;    artificial  shade;    use  of 
trceK  as  shade ;    attention  required ;    methods  of  propagation ;    experiment.'! 
with   seeds;    experiments   with   divided    rhizomes;    experiments   with   plants 
from  fibrous  roots;    yield  of  roitts ;    time  necessary  to  mature  crop — Market 
conditions:   Highest  and  lowest  prices. 

•  No,  ;12.  Wither-Tip  and  Other  Diseases  of  Citrous  Trees  and"  Fruits 

Caused   by   CoUetotrichum  Gloeosporioides,     By   P.   H. 

Rolfs,  Pathologist  in  Charge  of  Subtropical  Laboratory. 

1904.     22  pp.,  fi  pis.  {including  3  in  colors),  1  fig.     Price, 

1.5  cents. 
Contents  ;  Intrddiiction — Distribution  of  the  diseases — General  method  of 
attack :  Extent  of  injury— Varieties  attacked — Lime ;  Anthracnose ;  wither- 
tip;  fruit  canker — Lemon:  Leat-si>ot  ami  wither-tip;  lemon-spot;  the  color- 
ing house;  the  coloring  bed— Orange  and  pomelo:  Leaf-spot;  wither-tip— 
Description  of  the  fungus:  Synonymy — Preventive  and  remedial  measures: 
Treatment  to  prevent  lenion-K]iot :  treatment  of  lime  trees  :  the  effect  of  prun- 
ing ;  cultivation  and  fertilization ;  fertilizers — Summary — Description  of  plates. 

*Xo.  53..The  Date  Palm  and   Its  Utilization  in  the  Southwestern 
States.     By  Walter  T.  Swingle.  Physiologist  in  Chai^2 
of  Laboratory  of  Plant  Life  History.     1904.     155  pp., 
22  pis.,  10  figs.     Price,  20  cents. 
Contents:     Introduction — \Miat   is   the   date   palm? — Date   culture   by   the 
ancients — I'ropagation    of    the    date   jmlm :     Seedling    palms;     seedling    date 
palms  for  the  Saltoii  Itasin;   }>ru[>agatioii  of  the  date  fKilm  by  oftshoots ;    dis- 
tances between  tn'cs ;   pro|>ortion  of  male  tree's  that  should  be  plant«d ;   varie- 
ties of  male  date  imlms — Care  to  lie  given  date  jialms :    The  age  at  which  date 
palms  begin  bearing;    pollination  of  the  date  palm;    gathering,  curing,  and 
packing  dates— Types  of  dates  and  varieties  suitable  for  culture  in  the  United 
States:    The  three  types  of  dates;    varieties  of  dates  suitable  for  culture  in 
the  t'nited  States;    the  Deglet  Noor  date;   the  Ehalas  date;   other  promiBJng 
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dates;  the  ordinary  dates  of  rommerce;  Tari(>tl«>a  of  dat«s  that  Hhoiild  be 
Keciired  for  trial  in  the  United  Stat«N ;  introduction  of  Saharan  varieties  of 
date  palms  into  the  United  Slatrs — The  date  pnlm  as  a  shelter  for  other  fruit 
trees — Irrig-ation  of  the  Jate  palm  :  Amount  of  water  necensary  for  a  date 
palm ;  warm  irri^tion  water  advantag^onK — Drainage  for  the  date  palm — 
Effeets  of  atniospheric  humidity  and  rain  on  the  date  palm:  Rainy  weather 
disastrous  to  the  ilowers  and  ri]>ening  fruit.s  of  the  date  palm — Sunshine 
necessary  for  the  date  palm — Heat  requirements  of  the  date  palm :  Itesistanee 
of  the  date  palm  to  eold  in  winter;  the  date  palm  flowers  late  in  spring  and 
eKoa|)es  injury  by  late  Ironts:  drainage  of  cold  air  and  inversion  of  tempera- 
ture in  relation  to  date  culture ;  hot  summers  necessary  for  the  dat«  palm ; 
amount  of  heat  re<iiiir*-d  to  mature  the  date — Effects  of  wind  on  the  date 
palm — Resistance  of  the  date  palm  to  alkali;  Investigation  of  the  alkali- 
resi.sting  power  of  the  ilute  palm  in  the  Sahara ;  alkali  conditions  in  relation 
to  date  culture  at  Uiskra,  Algeria ;  alkali  conditions  in  relation  to  date 
culture  at  Fougala.  Algeria;  alkali  conditions  in  relation  to  date  culture  at 
Chegga,  Algeria ;  alkali  conditions  in  relation  to  date  culture  at  M'raier, 
Algeria;  alkali  condltionii  in  relation  to  datf  culture  at  Ourlana,  Algeria; 
previoiiB  and  subsequent  analyites  of  alkaline  soils  from  the  Sahara;  drainage 
water  from  alkaline  soils  used  to  irrigate  date  palms  in  the  Sahara;  alkali 
conditions  in  relation  to  date  culture  in  the  Salt  Itiver  Valley,  Arizona; 
alkali  conditions  in  relation  to  date  culture  in  the  Salton  Basin,  California : 
geography  and  geology  of  the  Salton  Basin ;  water  supply  of  the  Salton  Basin ; 
soil  conditions  in  the  Salton  Ita^in;  alkali  conditions  at  Palm  Canj'on  in  the 
foothillK  bordering  the  Salton  Basin;  chemical  com|>osition  of  the  alkali  of 
the  Salton  Basin  ;  fertility  of  the  roMn  of  the  Salton  Basin ;  subttidiary  cul- 
tures to  follow  in  connection  with  date  plantations  on  alkaline  soils ;  limits  of 
alkali  resistance  of  the  date  pulni;  resistance  of  the  date  {>alm  to  chlorids; 
resistance  of  the  date  palm  to  siil|:hateK;  reKlstance  of  the  date  palm  to  c»r- 
iKinates  (black  alkali) — Kegious  in  the  United  States  where  date  culture  can 
succeed:  California;  Salton  Basin  or  Colorado  Desert;  Death  Valley;  Colo- 
rado Itiver.  Valley ;  ]>lat4-au  region ;  interior  valley  region ;  coast  region  of 
southern  California;  Nevada;  Arizona;  Salt  River  Valley;  Colorado  River 
Valley;  Sew  Mexico;  Texas— No  danger  from  Itlexiean  c<>nipptition  in  date 
culture — Profits  of  date  culture:  Rxtent  of  the  market — Importance  of  lif«- 
history  investigations  in  demonstrating  the  feasibility  of  date  culture — Sum- 
mary—Deseript  ion  of  plates — Index. 

No.  54.  Persian  Gulf  Dates  and  Their  Introduction  into  America. 

By  David  G.  Fairchild,  Agricultural  Explorer.     1903.     32 

pp.,  4  pis.  Price,  10  cents. 
Contents  :  Introduction — General  description  of  the  region — Climate— Lo- 
cation of  the  date  gardens — Soil  conditions — Irrigation  of  the  plantations — 
Secondary  cultures  between  the  jialms — Treatment  of  the  soil  and  planting 
of  young  palms — Pollination — Different  varieties  of  the  region  :  Bagdad  varie- 
ties ;  Kustawi ;  Ai^cherasi ;  lledraihe ;  Alaktum  ;  Bumi ;  Zehedi ;  Barban ; 
Sukeri;  Taberzal ;  Mirhage;  Bassorah  varieties;  Berhi;  Ilevezi ;  Rayer  (or 
I'Ntaamran)  ;  Haiawi;  Khadrawi;  Hassa  varieties;  Khalasa  (or  Khalani)  ; 
.Task  varieties;  Bunder  Abbas  varieties;  Maskat  varieties;  Fard ;  Burnt; 
Nagal;  Mubsali;  Khanezi;  Khassab;  Hellali;  Guadur  I'arieties— Diseases 
and  pe.sts — Cost  and  profits  of  date  culture — Packing  and  shipment  of  dates — 
The  date  as  a  food— Description  of  plates. 

N.  55.  The  Dry-Rot  of  Potatoes  Due  to  Fusarium  OxvHporum.     By 
Erwin  F.  Smith  and  Deane  B.  Swingle,  Laboratory  of 
Plant  Pathology.     1904.     64  pp.,  8  pis.,  2  figs.     Price,  10 
cents. 
Contents  :    Introduction — Effect  of  the  disease  on  the  plants— Effect  of  dif- 
ferent  fertilizers  on   resistance   to   the   disease^ Description   of   the   fungus: 
Mycelium;   Microconidia  :   Maeroconidla :   Chlamydospores ;   Sclerotia;   grovrth 
in  different  media ;  growth  in  alkalis ;  growth  in  acids ;  growth  in  the  absence 
of  free  oxygen ;   reaction  to  sunlight ;   range  of  temperature  for  growth;  name 
of  the  fuugiiH^^^eograiihical  distrilnition  of  the  disease — Remedial  measures — 
Culture  media  used — Summary — Literature — Description  of  plates.,  -  i 
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*  No.  56.  Nomenclature  of  the  Apple ;  a  Catalogue  of  the  Known  Va- 

rieties Referred  to  in  American  Publications  from  1801 
to  1904.     Compiled  by  W.  H.  Ragan,  Expert  in  Pomo- 
logical  Nomenclature.     1905.     [Additions  and  Correc- 
tions.    1905.]     395  pp.     Price,  80  cents. 
CONTERTS :    Introduction— Code  of  nomeactature  of  the  Americsn  Pomolog- 
leal  Soi'iety:    Prioritj* ;    fomi   of  names;    publication;    revitiion — Key  to  the 
dbbreviations  used  In  eltationB  of  authors  and  publications :    Alphabetical  list 
of  abbreviations  used  in  deHignating'  the  publications  quoted — Catalogue  of  the 
known  varietiesi  of  apples  referred  to  in  American  publications  from  18ft4  to 
1904 — Index  to  the  American  literature  of  the  apple,  1804  to  1904 — Additions 
and  corrections. 

No.  57.  Methods  Used  for  Controlling  and  Reclaiming  Sand  Dunes. 
By  A.  S.  Hitchcock,  Assistant  Agrostologist,  in  Charge  of 
Cooperative   Experiments.     1904."    36  pp.,  9  pis.,  9   figs. 
Price,  10  cents. 
Contents:   Introdnction — Formation  of  sand  dunes;  Action  of  the  wind 
upon  drifting  sand — Artificial  fixation  of  dunes :    Binding  the  sand ;    binding 
by  means  of  graxseti;   transplanting;   arrangement  of  the  plantation;    forma- 
tion of  the  barrier  dune;   binding  by  means  of  heather;    laying  the  heather; 
binding  with  xand  hedges;   forestation — Fixation  an  observed  in  Europe:    Thr 
NetherlandK;     coastal   dunes;     Interior   dunes;     Denmark;     Oxbol;     Ska^ren; 
Germany ;  France — Summary — Description  of  plates. 

•  No.  58.  The  Vitality   and   (Termination  of  .Seeds.     By  j.  W.  T. 

Duvel,  Assistant  in  the  Seed  Laboratory.    1904.    96  pp., 

2  figs.  Price,  10  cents. 
CoNTEHTa :  Introduction — Materials  and  methods :  Seeds;  germination  tests 
and  api>aratuK — Kffect  of  climatic  conditions  on  the  vitality  of  seeds — Causes 
of  the  losses  in  vitality  in  different  climates — Kffect  of  moisture  and  tempera- 
ture ujjon  vitality:  Seeds  packed  in  ice;  effect  of  moisture  on  vitality  at 
higher  temperatures ;  summary — llie  effe<'t  of  definite  quantities  of  moisture 
on  the  vitality  of  seeds  when  they  are  kept  within  certain  known  limits  of 
temperature — A  comparison  of  methods  of  storing  and  shipping  seeds  in  order 
to  protect  them  from  moisture,  and  consequently  to  insure  a  better  presena- 
tion  of  vitality ;  Suggestions  of  earlier  investigations ;  the  necessity  for  thor- 
oughly curing  and  drying  seeds;  character  of  the  Eee<l  warehouse  or  storage 
room ;  the  value  of  good  seed  to  the  market  gardener ;  shipping  seeds  in  char- 
coal, moss,  etc.;  nature  of  the  experiments;  disposition  of  the  samples; 
results  of  the  germination  tests — Experiments  In  keeping  and  shipping  seeds 
In  siiecial  packages — Respiration  of  speeds ;  Summary — Enzymes  In  seeds  and 
the  part  they  play  in  the  Ilrese^^■ation  of  vitality — Summary — Literature 
cited — Index. 

No.  59.  Pasture,  Meadow,  and  Forage  Crops  in  Nebra^a.     By  T.  L, 
Lyon,   Agriculturist,   Nebraska  Experiment  Station,  and 
A.   S.   Hitchcock,  Assistant  Agrostologist,  in  Charge  of 
Cooperative  Experiments,  U,  S.  Department  of  Agricul- 
ture.    1904.     M  i)p.,  fl  pis.,  S  figs.     Price,  10  cents. 
Contests:    Introiluction — riimatic  and  soil  conditions  of  Kebraskn:    Ilain- 
f  all ;  temperature ;  physiography ;  soil — Crops — Claijsiflcation  of  forage  plants : 
Duration;    perennials;   annuals;    natural  groups;    legumes;    grasses;    miscel- 
laneous;   methods  of  utilizing  the  cro|)s;   pastures;   meadows;   soiling  crops ; 
silafre — Hesults  of  experiments  with  grasses  and  forage  plants  at  the  Nebraska 
Experiment  Station :    Orasses  and  forage  plants  which  have  given  successful 
results:   brome-grass;    results  of  cooperative  experiments;    alfalfa;    coopera- 
tive experiments  with  alfalfa;   alfalfa  seed  from  different  sources;   Turkepton 
alfalfa;    Feruvian  alfalfa;    Samarkand  alfalfa:    seed  from  different  States; 
other  experiments  with  alfalfa;    meadow  fescue;    orchard  grass;    timothy; 
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clovers;  Kentucky  bluegr&ss;  redtop;  side-oata  grama;  wheat-grasses;  grasses 
and  legrumes  of  less  importance — Pat^tures  and  mcadowe  :  Native  grasses:  eare 
of  native  poRtures  and  meadows;  tame  pastures  at  the  Nebraska  Kxperiment 
Station ;  the  seed  bed  for  grasses  and  elo vers— Annual  fora^  cropw :  Sorghum ; 
millet;  cowpea;  small  grains;  com;  soy  bean;  rape;  Canada  field  pea; 
vetch — Plants  which  can  not  be  recommended — Index  of  grasses  and  forage 
plants — Description  of  plates. 

*  No.  60.  A  Soft  Rot  of  the  Calla  Lily.  By  C.  O.  Townsend,  Pathol- 
ogist. 1904.  47  pp.,  9  pis.,  7  figs.  Price,  10  cents. 
CoBTEBTS  :  Introduction — Cause  of  the  calla  rot — General  appearance  of  the 
disease — Effect  of  the  organism  on  the  calla — .Morphological  characters  of  the 
organism — Physiological  characters  of  the  organism;  Nutrient  media;  beef 
broth;  agar  plate  cultures;  agar  streak  cultures;  agar  stab  cultures;  beef 
agar,  with  iron  sulphate ;  gelatin  stab  cultures ;  egg  albumen ;  milk ;  litmus 
milk;  litmus  milk  In  nitrogen;  Uschinsky'a  solution;  Dunham's  solution; 
Dunham's  solution,  with  acid  fu chain ;  Dunham's  solution,  with  indigo- 
carmine  ;  peptone  solution,  with  rosolic  acid ;  Dunham's  solution,  with  methy- 
lene blue;  steamed  potato  cylinders;  raw  potato;  raw  egfgplant;  raw  eauli' 
flower;  raw  radish;  raw  cucumbers,  sliced;  raw  cucumbers,  whole;  raw 
green  peppers;  raw  mature  onions  bulbs;  raw  young  onions;  raw  pieplant; 
raw  cabbage;  raw  parsnips;  raw  carrots;  raw  turnips;  raw  salsify;  raw 
tomatoes,  ripe ;  raw  tomatoes,  green ;  raw  apples  (York  Imperial)  ;  raw  pine- 
apples; raw  yellow  bananas;  gas;  action  on  lead  acetate;  indol;  nitrates 
reduced  to  nitrites;  maximum  temperature;  minimum  temperature;  opti- 
mum temperature;  thermal  death  point;  diffused  light;  direct  sunlight; 
effect  of  nitrogen ;  effect  of  carbon  dioxid ;  effect  of  hydrogen — Comparison 
of  calla-rot  germ  with  siniilar  organisms:  Bacillus  earotovorus  Jones;  Bacil- 
lus oleraceip  Harrison;  llcini's  hyacinth  germ  (Bacillus  hyacinth!  septicus)  ; 
Potter's  Pseudomonas  destructans — Origin  and  spread  of  the  disease — Ileme- 
dies — Summary — Description  of  plates. 

No.  61.  The  Avocado  in  Florida;    Its  Propagation,  Cultivation,  and 
Marketing.     By  P.  H.  Rolfs,  Pathologist,  in  Charge  of 
Subtropical    Laboratory.     1904.     36    jip.,    4    pis.,    9    figs. 
Price,  5  cents. 
Contents  :    Introduction — Ths  name  avocado — Literature — Distribution  and 
time  of  blooming — The  avocado  for  win<l-hreaks  and  shade  trees — Methods  of 
starting  an  orchard :   The  seed  bed  ;   the  nursery ;   cultivation  in  the  nursery ; 
budding;    grafting;    transplanting  to  the  fleid;    top-working  trees;    cultiva- 
tion ;    fertilizers — Superiority  of  budded  trees — Variation  of  fruit  from  seed- 
ling trees:     Description    of    variations — Marketing:     Picking;     grading    and 
sizing;   packing— The  fruit:   The  edible  portion;   seed  and  seed  cavity — Shape 
of  the  tree — Forms  and  varieties :    The  Mexican  avocado :    the  West  Indian- 
South  American   avocado ;    the   ideal   avocado — U.ses   of   the   fruit — Diseases : 
Leaf   disease;     remedy;     fruit   disease;     remedy^Summary— Descri|)tion    of 

No.  62.  Notes   on   Egyptian    Agriculture.     By   (leorge    P.    Foaden, 
B.  Sc,  Secretary  of  the  Khedivial  Agricultural  Society, 
Cairo,   Egypt.     1904.     61    pp.,  6   pis.,   3   fig«.     Price.   10 
cents. 
COHTENTa :    Introduction — Composition  of  Nile  mud  during  flood — Irrigation 
and  fertilizers — Soils — Labor- — Value  of  land— Animal  labor— Seasons— Cotton : 
Distance  between  the  cotton  beds ;    date  of  planting  cotton ;    sowing  cotton ; 
watering  cotton ;    manuring  cotton ;    summary — Varities  of  cotton  grown  in 
Egypt:    Ashmouni;    lower  Egypt  cottons;    Mit  Afifi;    Abbas i ;    Jannovitch— 
Seed   selection — Picking   cottnn^Marketing    cotton— -Cotton    and    cotton-seed 
exports — Sugar  cane — Beets^Berseem.  or  Egyptian  clover- — Lucern  (alfalfa)  — 
Corn — Wheat     and     barley— Beans — Eice— Onions— Millets     and     sorghums — 
Minor  crops:    Lentils;    earth  nuts,  or  peanuts;    chick-peas;    lupines;    fenu- 
greek ;    flax.  , 
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No.  63.  Investigations  of  Rusts,  By  Mark  Alfred  Carleton,  Cereal- 
ist  in  Charge  of  Cereal  Investigations.  1904.  32  pp.,  2 
pis.  in  colors.  Price,  10  cents. 
Contents:  Additions  to  our  koowledge  of  life  histories:  Buphorbia  rust 
(Uromyces  euphorbia  C.  and  P.)  ;  sunflower  rust  {Puccinla  helianlhi  Schw.)  ; 
erown  rust  of  oats  (Puccinia  rhamni  (l*ers.]  Wettst.)— Segregaton  of  ho«t 
plants:  Black  stem  rutit  of  Agropyron  and  Elymus;  orange  leaf  rust  of 
AgTopyron  and  iUymue;  black  stem  rust  of  Agrostis  alba  vulgaris;  rust  of 
Chloris  (Puccinla  chloridis  Diet.)  ;  rusts  of  willow  and  cottonwood  (Melamp- 
aora) — Winter  resistance  ol  the  uredo:  Uredo  of  Kentucky  bluegrass  met 
(Puccinla  poarum  Niels.)  ;  uredo  of  Puccinla  montauensis  EU.— Emergency 
adaptations :  Puccinla  vexans  Farl. — Experiments  with  Lepto-uredineie :  Rust 
of  cocklebur  (Puccinla  xanthli  Schw.)  ;  rust  of  velvet  leaf  (Puccinia  hete- 
rospora  B.  and  C.) — Perennial  species:  Aecidium  tuberculatum  E.  and  K. ; 
mat  ot  Peucedanum  fceniculaceum — Description  of  plates. 

•  No.  64.  A   Method   of  Destroying  or   Preventing  the   Growth   of 
Algfe  and  Certain  Pathogenic  Bacteria  in  Water  Sup- 
plies.    By  George  T,  Moore,  Physiologist  and  Algolo- 
gist  in  Charge  of  Ijaboratory  of  Plant  Physiology,  and 
Karl  F.  Kellerman,  Assistant  in  Physiology.     1904.     44 
pp.     Price,  5  cents, 
CoKTBNTB :     Introduction — Microscopical   examination  of   drinkine  water — 
Wide  distribution  of  trouble  caused  by  algfe  in  water  supplies — Methods  in 
use  for  preventing  bad  effects  due  to  algw — Desirability  of  other  methods — 
Determination  of  a  physiological  method — Effect  of  copper  sulphate — Method 
of  applying  the  copper  Kiil[7hate — Practical  tests  of  the  method  :    Water-cress 
beds;   water  reservoirs— Effect  of  copper  upon  pathogenic  Imcteria :   Typhoid; 
Asiatic  cholera^Comparison  of  effect  of  other  disinfectants— Colloidal  solu- 
tions— Conclusions:     Necessity   of  knowledge   of   organism   and   condition   in 
application  of  method  for  destruction  of  pathogenic  bacteria  not 
to  replace  efficient  means  of  filtration  already  in  use;    medicinal 
conditions   under   which   the    Department   of    A|^i culture   can    furnish 
information  and  assistance  In  applying  this  method — Cost — Summary. 

No.  65,  Reclamation  of  Cape  Cod  Sand  Dunes.  By  J.  M»  Westgate, 
Assistant  in  Sand-Binding  Work.  1904.  38  pp.,  6  pK 
Price,  10  cents. 


'a  :  Introduction — Ecological  relation-^  of  the  vegetation  :  Ecological 
factors;  mode  of  de|>osition  of  the  Ca|>e  sands,  development  of  the  dune 
range;  natural  reclamation;  areaH  rtceiMug  tn'i'dual  accumulations  of  sand; 
areas  not  receiving  gradual  accumulations  of  sand ,  marshes  and  bogs ;  early 
aecountj;- — Devastation  of  the  established  dune  areas:  Early  conditions  inci- 
dent to  the  devastation;  restrictiie  legislation — Artificial  reclamatloa  of 
the  Cape  sands:  Early  work  of  sand  control,  recent  work  by  the  Stat«; 
preliminary  operations;  attempts  without  beach  grass;  utilization  of  beach 
grass;  relative  merits  of  spring  and  fall  planting;  selecting  and  transplant-, 
ing  the  sets;  cost  of  planting;  present  status  of  the  various  plantings; 
efteetiveness  of  briish  laying;  efficiency  of  beach  grass  for  sand  binding; 
necessity  of  ultimate  forestation ;  miscellaneoHs  operations  on  the  sand;  road 
construction;  reclamation  of  small  areas;  commercial  utilization  of  sand; 
development  of  the  protective  beach  ridge — The  I'rovince  lands ;  State  owner- 
ship;    value    of    the   lands — Summary — Bibliography — Description   of    plates. 

*  No.  fi6.  Seeds  and  Plants  Imported  During  the  Period  from  Sep- 
teml)er,   1900.   to   Docomber,   1903.     Inventory   No.   10; 
Xos.  .5501-989(5.     1905.     333  pp.     Price,  15  cents. 
Contents:    Introductory    .itntement— Inventory    of    seeds    and    plants    im- 
ported— Index  of  common  and  scientific  names. 
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No.  67,  Range  Investigations  in  Arizona.  By  David  Griffiths, 
As^stant  in  Charge  of  Range  Investigations.  1904.  62 
pp.,  10  pis.,  1  fig.     Price,  15  cents, 

CoNTEHTS ;  Introduction — The  Rmall  incloBure — The  lar^e  inclosure:  Topog- 
raphy; Kotl ;  brush  and  timber;  torage  plants;  amount  of  feed  produced — 
Carrying  capaeity— Wat*r  for  stock — T^e  BCBfions — Krosion — The  prairie  dog — 
Kange  feed:  The  grasHCK ;  pigweed  family;  the  clovers;  alfllerilla;  miwcel- 
laneoiiB  winter  and  HprinR  annuals;  miscellaneous  browse  plants — Hay  cropa — 
Weeds— Plants  injurloua  to  etock— Summary — Description  of  plates. 

*  No.  68.  North  American  Species  of  Agrostis.  By  A.  S.  Hitchcock, 
Systematic  Agrostologist  in  Charge  of  Herbarium.  1905. 
68  pp.,  37  pis.,  2  figs.     Price,  10  cents. 

COBTBnxB :  Introdnction :  Taxonomy ;  nomenclature ;  plates ;  specimens 
lieted — History  of  the  genus — (ieneric  description— Key  to  Kpeoies — Descrip- 
tion of  species — Bpeeies  excluded — Notes  on  Mexican  species— Index  to  species 
.  and  synonyms — Description  of  plates. 

No.  69.  American  Varieties  of  Lettuce.  By  W.  W.  Tracy,  jr.,  Assist- 
ant, Variety  Trials.     1904.     103   pp.,  27   pis.     Price,   15 

cents, 

Cobtentb;  Introduction — Varieties  and  their  description:  Nomenclature; 
environment  and  welection  ;  source  of  seed — Cultural  peculiarities — Terms 
used  in  description:  ClasseB ;  size;  maturity;  shooting  to  seed;  habit; 
leavew;  color;  seeds;  seedling  plants — Varieties  suited  to  diRerent  condi- 
tions and  requirements — Table  of  variii'tjeH — Classification  of  varieties — Key 
to  varieties — Description  of  varieties  clashed  as  distinct — Catalogue  of  variety 

No.  70.  The  Commercial  Status  of  Durum  ^Vlleat.  By  Mark  Alfred 
Carleton,  Cerealist  in  Charge  of  Cereal  Investigations, 
and  Jowph  S,  Chaml)erlain,  Physiological  Chemist,  Cereal 
Investigations.  1904.  70  pp.,  5  pis.,  1  fig.  Price.  10 
cents, 

ConntNTB :  Introduction — Proper  rank  of  durum  wheat — Special  qualities 
of  commercial  value — The  name  "durum" — Durum  wheat  for  macaroni :  Char- 
acteristicH  of  good  macaroni ;  process  of  manufacture ;  list  of  manufacturers 
of  macaroni  in  the  United  States;  possibility  of  export  of  semolina  and 
macaroni;  methods  of  cooking  and  serving  macaroni:  recipes;  semolina; 
soups;  macaroni  with  cheese  or  milk;  macaroni  with  toraatues;  macaroni 
witli  meats;  macaroni  with  nuts;  timtjales;  croquettes;  garnitures;  spa- 
ghetti; salads;  desserts;  special  Italian  recipes;  miMcellaneous — Durum 
wheat  for  bread:  Private  experiments ;  cooperative  baking  experiments  of 
the  Department  of  Agriculture :  chemical  study  of  durum-wheat  flour  and 
bread;  examination  of  standard  flours;  total  proteids  ;  gliadin  and  glutenin  ; 
conclusions ;  examination  of  the  flour  and  bread  of  the  baking  test ;  con- 
clusions ;  reports  on  trials  of  the  bread ;  grain  dealers ;  millers ;  liakers ; 
teachers  and  experts  in  domestic  science ;  chemists  and  flour  experts ;  teclini- 
cal  journals ;  quotations  from  particularly  interesting  reports ;  results  of 
other  tests;  remarks  on  the  varioi-s  chemical  and  baking  tests;  the  color  of 
flour  and  bread  ;  experience  required  for  perfect  operations — Other  products 
from  durum  wheat — Progress  of  the  new  industry;  Increase  in  production  of 
durum  wheat;  determination  of  the  best  varieties;  commercial  inspection 
and  grading;  disposition  of  the  1003  crop;  mills  now  handling  the  wheat; 
prices ;   the  outlook — Description  of  plates. 
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*  No.  71.  Soil  Inoculation  for  Legumes;  ■with  Reports  upon  the  Suc- 

cessful Use  of  Artificial  Cultures  by  Practical  Farmera 
By  George  T.  Moore,  Physiologist  in  Charge  of  Labora- 
tory of  Plant  Physiology.    1905.    72  pp.,  10  pis.    Price, 
15  cents. 
Contents  :   Introduction — The  fixation  of  free  nitrogen — Beneficial  effect  of 
leguminous  crops — Direct  effect  of  nodules  upon  legTJiuea — Effect  of  nodule- 
bearing'  le^mea  upon  succeeding'  frop» — Artificial   inoculation   of  the  soil- 
Soil  transfer — Nitragin — Nature  of  the  organism — Cross-inoculation  and  spe- 
cific characters — Methods  of  cultivation — Effect  of  varying  conditions;    Light, 
beat,  and  air;    acids  and  alkalis;    nitrates;    moisture — Where  is  uitroffen 
fixed? — Nodules   not   always   Iseneficlal^SymbioEis   or  parssitistn? — Infection 
and    fixation    of    nitrogen   without   nodules — Inoculation   by    pure    culture- 
Methods  of  using  liquid   culture — Time  of   inomilation— When   inoculation   is 
unneeewsary — When   inoculation   is   necessary — When   to   expect   failure   with 
inoculation — BesultH — Reports:    Alfalfa;    red  clover;    cowpeas;    garden  peas; 
beans;    soy  beans;    hairy  vetch;    crimson   clover;     sweet  peas;    field  peoe; 
velvet  beans;   berseem;   peanuts;   miscellaneous— Summary. 

*No.  72.  Miscellaneous   Papers.     L  Cultivation   of   Wheat  in   Per- 
manent AJfalfa  Fields.     By  David  Fairchild,  Agricul- 
tural  Explori'r.     II.  The  Salt  Water  Limits,  of  Wild 
Rice.     By  Carl  S,  Scofield,  Botanist,  Grain  Grade  In- 
vestigations.    •III.  Extermination   of   Johnson   Grass. 
By  W.  J.  Spillman,  Agrostologist.     *  IV.  Inoculation  of 
Soil  with  Nitrogen-Fixing  Bacteria.     By  A.  F.  Woods. 
Acting  Chief  of  Bureau.     1905.     30  pp.,  3  pis.,  4  figs. 
Price,  5  cents, 
CORTENTS :    Cultivation  of  wheat  in  permanent  alfalfa  fields.      The  salt- 
water limits  of  wild  rice ;    Introduction — The  method  of  testing  sal!nity-r-Th.e 
regions  investigated — ConcliisionH.      Extermination  of  Johnson  grass ;    Intro- 
duction— Character  of  the  soil — Methods  of  treatment — Implements  used— The 
production  of  hay.      Inoculation  of  soil  with  nitrogen -fixing  bacteria:  Intro- 
duction— The  commercial  production  of  cultures — \vhen  inoculation  is  neces- 
sary— When   inoculation   may  prove   a<lvantageouH— \Vhen   inoculation   is   un- 
necessary— When    failure    is    to    be    experted^-Cost    of    cultures — Increasing 
cultures — Preparing   and   using    the   culture    solution — Keeping   cultures    for 
future  use — Danger  of  inoculation  by  soil  transfer — Pure-culture  inoculation, 

•  No.  73.  The  Development  of  Single-Germ  Beet  Seed.    By  C.  O. 

Townsiend,  Pathologist,  and  E.  C.  Rittue,  Assistant.    190.o. 

26  pp.,  8  pis.,  6  figK.  Price,  10  cents. 
Coktbntb;  Introduction— Single  and  multiple  germ  beet  seed — The  beet 
flower — The  first  seed  selection— Germination  and  vitality — Greenhouse  exper- 
iments— Seed  beets  in  1903 — -Beet  Meed  in  1903 — Change  of  location  of  experi- 
ments—Progress of  the  work  In  1904  :  I'lanting  and  growth  of  the  seed  beets ; 
arrangement  of  single  flowers;  methods  of  pollination;  gathering  the  seed; 
percentage  of  single-germ  seeds — Conclusion — Description  of  plates. 

No.  74.  The  Prickly  Pear  and  Other  Cacti  as  Food  for  Stock.     By 
David    Griffiths,    Assistant    Agrostologist    in    Charge   of 
Range  Investigations.     1905.     48  pp.,  5  pis.,  1  fig.     Price, 
5  cents. 
Contents:    Introduction — History— Geographical   distribution   of   economic 
cacti  in  the  United  States — Methods  of  feeding:    Singeing  the  spines;    singe- 
ing with  a  torch;   steaming;   chopping  by  machinery ;   other  chopping  devic«a ; 
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removal  of  the  edge  of  the  jointM ;  handlingf  the  plants — Pear  maobinery : 
.  Origin  of  pear  machinery ;  pear  cutters ;  pear  burners — Pear  for  milk  pro- 
duction :  Home  dairy  rations  including  pear— Pear  for  fattening'  and  main- 
taining cattle — Pear  as  a  hog'  feed — I'ear  for  sheep  and  goati^^Pear  as  a 
ration  for  working  animals — Effect  of  pear  upon  utock — Cactus  for  the  silo — 
Pear  thickets  and  their  destruction — Species  of  cactus  which  are  of  forage 
value — Rstnblisihing  plantations  of  pear — Yield  of  pear — Behavior  of  pear  after 
har^'esting — Other  economic  aspects  of  the  cacti — Some  conditions  obtaining 
in  the  prickly-pear  region^Popular  postulates  of  cactus  feeding — Description 
of  plates. 

No.  75,  Range  Management  in  the  State  of  Washington.     By  J.  S. 
Cotton,  Assistant  in  Range  Investigations,  in  Cooperation 
with   the   Washington   State  Experiment  Station.     1905. 
28  pp.,  3  pis.     Price,  5  cents, 
CoNTBNTa;   Introduction — Range  improvements :   Winter  pastures:   semiarid 
lands;    mountain  grazing  areas — Protection  of  paKtiLres— Alternation  of  pas- 
tures— Using  paaturea  before  ground  is  settled  In  the  spring — Improvement  of 
stock — Index  of  grassea  and  forage  plants — Description  of  ptatei^. 

No,  76,  Copper  as  an  Algicide  and  Disinfectant  in  Water  Supplies. 
By  George  T,  Moore,  Physiologist  and  Algologist  in 
Charge  of  the  Laboratory  of  Plant  Physiology,  and  Karl 
F,  Kellerman,  Assistant  in  Physiology,  1905.  55  pp. 
Price,  5  cents. 
CONi^RTB :  I ntrodncti on— Difference  in  toxicity  of  copper  sulfate  in  labo- 
ratory and  field  conditionH — Kftect  of  copper  sulphate  upon  fish — Conditions 
determining  the  proper  quantity  of  copper  sulphate  for  eradicating  algie^ 
Appearance  of  resistant  forms  of  algie  in  reservoirs  previously  treated — Odor 
and  taste  due  to  large  numbers  of  algte  killed — Reports  from  various  cities  and 
towns  upon  the  eiTeet  of  treatment :  Baltimore,  Md, ;  Bond  Hill,  Cincinnati. 
Ohio;  Butte,  Mont.;  Cambridge,  X.  Y, ;  Elmira.  N.  Y. ;  Fieldhome,  N,  Y. ; 
Glencove,  Long  Island,  N,  Y. ;  Greenwich,  Conn. ;  Hanover,  N.  II. ;  Hanover. 
Pa. ;  Ivorydale,  Ohio ;  Johnson  Creek,  Wis, ;  Middletown,  N.  Y, ;  Miliersburg, 
Pa.;  Moncton,  New  Brunswick;  New  Y'ork,  N,  Y, ;  Newtown,  Pa,;  Oberlin, 
Ohio ;  Passaic.  N.  J, ;  Port  Deposit.  Md, ;  Ithinebeck,  N.  V. ;  Searboro,  N.  Y, ; 
SpHngdeld.  111. ;  Waltham,  Mass, ;  Water  Mill,  Long  Island,  N.  Y, ;  Wellsboro, 
Pa, ;  Winchester,  Ky. ;  Winnebago  City,  Minn. — Necessity  for  determining  the 
polluting  organism — Troublesome  forms  and  their  identification  r  The  Sedg- 
wick-Rafter  method  of  quantitative  determination;  key  for  identifying 
algffi — Method  of  applying  copper  sulphate — Sterilization  of  bacteria -polluted 
water  by  means  of  copper  sulphate — Sterilization  of  the  water  supplies  at 
Columbus.  Ohio,  and  Albuquerque.  N.  Mex. — Sterilization  of  water  by  means 
of  metallic  copper^ — Copper  in  the  disposal  of  sewage — Copper  supplementing 
the  use  of  filters— Copper  treatment  and  filtration  at  Anderson,  Ind.— Objec- 
tions to  the  use  of  cornier  sulphate — Opinions  of  toxlcologists  upon  the  effect 
of  copper  sulphate — Medicinal  nse  of  coppei^^onclusion— Summary. 

No,  77,  The  Avocado,  a  Salad  Fnut  from  the  Tropics.     By  G.  N, 
Collins,  Assistant  Botanist  in  Investigations  in  Tropical 
Agriculture.     1905,     .'>2  pp.,  8  pis.     Price,  5  cents. 
Contents:     Introduction — Origin   and   history:     Early   accounts;    common 
names;    not  native  in  the  West  Indies;    distribution— Description — Botanical 
affinities— Varieties — Geographical   types;    Guatemala;    Porto  Bico;    Mexico; 
Costa  Rica;   CuIm;   Hawaii— Culture :   Propagation  by  seed  ;   af^xual  propaga- 
tion ;    soil ;    climate ;    cultiTation ;    improvement ;    shipping  qualities ;    uni- 
formity; extension  of  season ;  seed  reduction ;   texture;  flavor;  yield;  size; 
resistance   to   cold — Diseases — The   avocado   in    Porto   Rico — The   avocado   in 
Hawaii — The   avocado   in    Florida — The   avocado    in   California — Bearing   ago 
and  life  of  tree — Yield — Harvesting:    Time  to   pick;    method   of  gathering; 
packing  and  shipping— Cold  storage — Marketing;    Market  reason— Methods  of 
eating — Food  value— Co;  t  of  production — Summary — Description  of  plates. 
2739— No.   101—07—3  ■  , 


32  BULLETINS   OF   THE   BUREAU   OF   PLANT   INDUSTKY. 

*  No.  78.  Improving  the  Quality  of  AVheat.     By  T.  L.  Lyon,  Agri- 
culturist  and   Associate   Director   of  the   Agricultural 
Experiment  Station  of  Nebraska,  and  Collaborator  of 
tlie  Bureau  of  Plant  Industry.      1905.     120  pp.     Price, 
10  cents. 
CosTENTB :     Object   of   the   investigation.      Part   I.    Historical :     Some   con- 
ditioiia  affeotinB  the  compoaition  and  yield  of  wheat :   Composition  as  affected 
li.v  time   of   cutting;    influence   of   immature   seed   upon   yield;    influence   of 
climate  upon  composition  and  yield ;    influence  of  noil  upon  composition  and 
yield;    inftueiice  of  Hoil  moiKture  upon  compoBition  and  yield:    influence  of 
size  or  weig-ht  of  the  ceed-wbeat  kernel  upon  the  crop  yield ;    relation  of  size 
of  kernel  to  nitrogen  content;    influence  of  the  specific  gravity  of  the  seed 
kernel  upon  yield;    relation  of  j^pecific  gravity  of  kernel  to  nitrogen  content: 
conditionH  affecting  the  production  of  nitrogen  in  the  grain.     Part  II.   Experi- 
mental :    Some  properties  of  the  wheat  kernel^Yleld  of  nitrogen  per  acre-^ 
\fethod   for  nelection   to   increase   the   quantity   of   protefda   In   the   kernel— 
A  basis  for  selection  to  increase  the  quantity  of  proteide  in  the  endosperni 
of  the  kemel^Iniprovement   in   the  quality  of   the  gluten — Some  results   of 
breeding  to  increase  tlie  content  of  proteid  nitrogen — Yield  of  grain  as  affected 
by  susceptibility  to  cold — Y'ield  and  nitrogen  content  ot  ^ain  as  ;  fected  b_v 
length  of  growing  period — Nidation  of  size  of  head  to  '■ield,  height,  and  tiller- 
ing of  plant — Summary  and  eoneliisions. 

No.  79.  The  Variability  of  A^Hient  Varieties  in  Resistance  to  Toxic 
Salts.     By  L.  L.  Harter,  Scientific  Assistant,  Laboratory' 
of  Plant  Breeding.     1!)0;>.     48  pp.     Price,  5  cents. 
(■<)NTEXT8  :   Introiliiction — Salts  used — Varieties  selected  ;   Preston  ;   Turkey  ; 
/.immerman ;    Kharkof;    Padui;     Chul;    DudapeKt;     Kubanka;    Maraouani. — 
Methods  of  experimenta — Method  of  eKtablishint;  the  toxic  limits— Results  of 
experiments:     With   mogneKiiim   sulphate;     with   magnesium   (:blorid ;     with 
todium  carbonate;    with  sodium  bicarbonate;    with  H0<lium   sulphate;    with 
sodium   cblorid  ;    summari-   of  tables — Comparison  of   results   with   dilTerent 
Hpecies — Ash  analyses — Individual  Tariabiltty — Neutralizing  eiTeot  of  the  salts 
employed  ujion  other  toxic  substances — Dilute  solutions  as  stimulants- Practi- 
cal value  of  results — Summary — Bibliography. 

No,  80.  Agricultural  Explorations  in  Algeria.     By  Thomas  H.  Kear- 
ney. Physiologist,  Vegetable  Pathological  and  Physiolog- 
ical Investigations,  Bureau  of  Plant  Industry,  and  Thomas 
H.  Means,  Formerly  of  the  Bureau  of  Soils.     190.5.     98 
pp.,  4  pis.     Price,  10  rents. 
COilTEriTa :     Introduction — Topography:     Coast    region;     high    plateau    or 
Htepjie  region :    desert  region — Climate :    Coast  region ;    temperature ;    humid- 
ity:  precipitation;   wind:   high  plateau  region;   desert  region ;   temperature; 
humidity;  precipitation^Irrigation  :  Coartregion;  high  plateau  region ;  devert 
region — Soils;    Coast  region;    littoral  zone;    valley  and  plain  zone;    moun- 
tain Kone ;    high  plateau  region;    des-ert  region;    valine  soils;    coa^t  region;. 
desert  region:    soil  management;    rotations;    fertilizers;    preparation  of  the 
land;   clearing  nnd  leveling;    plowing — (Icneral  economic  conditions:    Histor- 
ical and  political;   land  values;   farm  labor:   agriculture  of  the  native  ]K}pula- 
tion:   among  the  Arabs;   among  the  Knbyles;   among  the  Saharans — Crops  of 
the  colony :    Geographical  distribution :    coast  region ;    littoral  zone ;    valley 
and  plain  zone  :   mountain  zone ;   high  plateau  region ;   desert  region ;    princi- 
pal crops  in  detail;   fruit  cro|>s:   gra]K's;   wine  grapes;   table  grapes;   olives; 
figs ;     citrus    fruits ;     duti's :     less    ini{Kirtaut    orchard    crops ;     truck    crops ; 
cfreals;    winter  cereals:    wheat ;    barley:    onts :    summer  cei-eals;    Forghimi; 
Indian   com;     forage    crops;     wild    forage:     fallow-land    forage;     forage   of 
natural  meadows  and  jirairies;    cultivated  forage;    leguminous  crops;   alfalfa. 
or  iucern :     horse  beans ;    s.illa ;    fenugreek ;    berseem ;    vetches ;    tree  crops 
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as  forage;  carob.  or  St.  John's  bread;  Indian  Sg;  miscellaneouB  crops; 
tobacco;  fiber  plants;  perfume  plants — Livestock:  Cattle;  horses;  donkeys; 
mules;  camela;  sheep;  goatf — Poreftrj-:  General  condttiona;  forest  prod- 
ucts ;   fuel ;   timber ;   cork ;   tan  bark ;   alfalfa ;   dwarf  palm. 

No.  81.  Evolution  of  Cellular  Structures.     By  O.  F.  Cook  and  Wal- 
ter T.   Swingle.     1005.     26  pp.,   1   pi.,  2   6gs,     Price,  5 
cents. 
Contents:     Introduction^The    elimination    of    the    simple-celled    phase — 
Alternation  of   atructural   types — Sexuality   a  mechanism   of  eroliitlon — Two 
types  of  double-celled  structures — Heredity  in  reticular  descent — Summary — 
Explanation  of  plat«. 

No.  82.  Grass  Lands  of  the  South  Alaska  Coast.  By  C.  V.  Piper, 
Agrostologist  in  Charge  of  Forage-  Plant  Introduction. 
1905.  38  pp.,  4  pis.  Price,  10  cents. 
Contents;  Introduction — The  location  of  the  grass  lands:  Kadiak  Island; 
Alaska  Peninsula  and  adjacent  islands ;  Unalaska  and  the  neighboring  islands ; 
Kenai  Peninsula ;  the  Yakiitat  plains — Important  facl4>rs  relating  to  the 
agricultural  value  of  the  grass  lands :  The  abundance  and  permanence  of 
native  fodder  plants;  bluetop;  beach  rye;  blDegrass;  silver-top;  Siberian 
fescue ;  sedgea ;  Alaska  lupine ;  firewef d  ;  food  value  of  native  Alaskan 
grasses;  cultivable  forage  trope;  silage  alone  as  a  ration  for  milch  cows; 
Alaskan  experience  in  stock  raising;  hogs;  goats;  sheep  huslmndry ;  cattle; 
population  and  available  markets ;  freights  and  transportation ;  desirability 
of  south  Alaska  as  a  home ;  climate ;  garden  produirts ;  fuel ;  choire  of  a 
lncation~I.and  laws  applying  tji  Alaska :  Homesteads ;  application  for  a 
homestead  for  surveyed  lanii ;  inceptive  rights  of  homestead  settlers;  home- 
Ktead  settlers  on  unaurveyed  lands;  cultivation  in  grazing  districts;  home- 
stead claims  not  liable  for  debt  and  not  salable;  soldiers  and  sailors'  home- 
stead rights ;   cotdiers'  additional  homestead  entry — Description  of  plates. 

No.  83.  The  Vitality  of  Buried  Seeds.     By  J.  W.  T.  Duvel,  Assist- 
ant in  the  Seed  Laboratory.     1905,     22  pp.,  3  pis.,  1  fig. 
Price,  5  cents, 
CosTBNTs :      Introduction— KlndK    of    seeds    buried — How    the    seeds    were 
buried — Germination   tests — Relation   of   depth  of   burial  to  vitality — Hard 
seeds — Seeds    of    cultivated    versus    wild    plants — Summary — Description    of 

*  No.  84.  The  Seeds  of  the  Bluegrasses.    L  The  Germination,  Grow- 
ing,  Handling,   and   Adulteration  of  Bluegrass  Seeds. 
By  Edgar  Brown,  Botanist  in  Charge  of  Seed  Labora- 
tory.    II.  Descriptions  of  the  Seeds  of  the  Commercial 
Bluegrasses  and  Their  Impurities.     By  F.  H.  Hillman, 
Assistant  Botanist,  Seed  Laboratory.     1905,     88  pp.,  35 
figs.     Price,  5  cents. 
Contents:    I.     The   germination,   growing,    handling,   and    udulteratlon   of 
biuegrass  seeds :   Description  of  commercial  and  hand -gathering  seeds — Grades 
and  quality  of  commercial  seeds — ■.\du Iteration— Weight  per  bushel — Germina- 
tion--Growing  an<1  handling:   Poa  pratensis  (Kentucky  bluegrass)  ;    Poa  com- 
pressa  (Canada  bluegrass)  ;  Poa  trivially  (rough-stalked  meadow  graHs)  ;  Poa 
nemoralis   (wood  meadow  grass)  ;    Poa  triflora    (fowl   meadow  grass)  ;    Poa 
arachnifera   (Texas  bluegrat^s)  ;    Poa  annua   (annual  bluegrass)  ;    Poa  alpina 
(alpine  meadow  ffra^s)  ;    Poa  siidetica.     II,  Descriptions  of  the  seeds  of  the 
commercial  bluegra^'ses  and  their  impurities:    The  bluegrasses:    Key  to  the 
seeds  of  the  more  common  species  of  Poa  as  found  on  herbarium  specimens; 
key  to  commercial  bluegrass  seeds  after  preparation  for  market ;   comparison 
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of  thr  principal  distinKui shiner  phararterH  of  bluegTBss  seeds ;  deicriptionE  of 
Kpeciew;  Fob  prateusis  L.,  Kentucky  bhieKTCU^,  June  ^rasu;  Poa  coi.ipressa  L.. 
Canada  bluegrasH,  flat-stemmed  bluesrraas ;  Poa  trivialls  L.,  roug-h-stalked 
meadow  ftrawi;  Poa  nenioraliK  L..  wood  meadow  grasa;  Poa  triflora  Ehrh. 
(P.  flava  L.,  P.  serotina  Ehrh.).  fowl  meadow  grass.  fal»e  redtop;  P<)a  arach- 
nifera  Torr..  Texas  bluegrass;  Pna  annua  L..  annual  meadow  grafts;  Poa 
ulphia  L.,  alpine  meadow  i^asK :  Pna  sndetica  Haenke ;  Panicularia  spp. ;  Panl- 
cularia  nerrata  (IVilld.)  Kuntae,  nerved  manna  graaa.  etometimeti  called  fowl 
meadow  grass;  Panicularia  am er it-ana  (Torr.)  MacM.,  reed  meadow  grasH, 
water  meadow  grass,  tall  manna  grass — Weed  needs  commonly  found  with  eotn- 
mercial  bluegrass  seeds:  Bnrfa  bursa-pastoris  (L.)  Britton,  shepherd Vpiirse ; 
Ivepidinm  virg'inicum  L.,  peppergrass;  Cerastium  vidfratiim  L.,  mouse-ear  chick- 
weed;  Alsine  media  L.,  common  chickweed  ;  .Alxine  graminea  (L.)  Britton; 
CarduusarrensiH  (L.)  Itobs.,  Canada  thistle;  Taraxacum  taraxacum  (L.)  Karat., 
dandelion ;  Matricaria  Inodora  Ii.,  fcentle.ss  camomile ;  Hieracium  sp..  hawk- 
weed  ;  Anthemis  cotula  L..  dog  fennel,  mayweed ;  Chenopodium  album  L., 
lamb's  quartern,  pigweed  ;  Plantago  lanceolata  L.,  rib-grass,  buckhom,  English 
plantain  ;  Itumex  cripspus  L,,  curled  dock;  Kumex  acetosella  L.,  sheep's  sorrel, 
sorrel ;  Veronica  arvensis  I«,  corn  speedwell ;  Jimciis  tenuis,  Willd.,  slender 
rush;  Juncoides  campeKtre.  (L.)  Kuntze,  Held  rush;  Jnncoides  albida  DC., 
wood  rush;  Carex  cephalophora  Mnhl..  oval-bea<led  sedge — Ergot  occasionally 
found  in  commercial  bluegraiiH  seed  :   Claviceps  purpurea  (Fr.)  TuL,  ergot. 

*  No.  85.  The    Principles   of    MuHhroom    Growing    and    Mnshrooni 
Spawn  Making.     By  B.  M.  Duggar,  Professor  of  Botflny 
in  the  University  of  Missouri,  and  Collaborator  of  the 
Bureau  of  Plant  Industry.     1!K)5.     60  pp.,  7  pis.     Pricf, 
10  cents. 
CosTENTB :    Introduction — General  considerations — Market  conditions — Ger- 
mination stndieH;    Keview  of  earlier  work;    experimental  work^ — Tissue  cul- 
tures— Nutrition;    Growth  ou  manure  and  other  complex  media;    growth  on 
chemically  known   media;    tabiilotion   of  special  results;    acid   and   alkaline 
media — Temperature    and    moiptiire — Preparation    of   the    compost — Installa- 
tion of  beds — Spawning  and  casing  the  beds— -Mushroom   growing:     Experi- 
tuents  at  Columbia.  Mo.;   variability  in  mushrooms  grown  under  different  con- 
ditions;  the  culti%'ation  of  various  species  of  mushrooms;    cooperative  experi- 
ments— Cave    facilities    in    the    United    States — Open-air    culture — Mushroom 
spawn  making :   A  "chance"  method ;   a  "selective"  method ;    pure-culture  pre- 
cautions;   the  tissue-culture  method;    the   commercial   process — The  vitaJity 
of  mushroom  spawn. 

No.  86.  Agriculture  Without  Irrigation  in  the  Sahara  Desert.     By 
Thomas  H.  Kearney,  Physiologist.     1905.     30  pp.,  5  pLs., 
1  fig.     Price,  5  cents. 
Contests  :     I  ntrtnluction — Population — Climate — Water    supply — Soils — The 
date  gardens;    Planting;    care  of  palms;   fighting  the  sand  ;   manuring:    har- 
vest ;   yields ;   varieties  chiefly  grown^Con elusion — Description  of  plates. 

No.  87.  Disease  Resistance  of  Potatoes.     By  L.  R.  Jones,  Botanist  of 
the  Vermont  Agricultural  Experiment  Station  and  Col- 
laborator of  the  Bureau  of  Plant  Industry.     1905.    39  pp. 
Price,  a  cents. 
CosTBNTs  :    Introduction— Potato  culture  in  Europe — Observations  on  potato 
diseases  and  diKea-^^e  resistance  in  Euro|je:    Certain  minor  diseases;    internal 
brown  spot;   filoslte.  or  growing-out ;   leaf-spot:   scabbiness  of  tubers;   potato 
scab;  varietal  resistonee  to  scab;    other  scab-like  diseases;    potato  stem  dis- 
eases;  blackleg:   other  stem  diseases ;   late-blight  and  rot  due  to  Phytophthora 
infestans^Kepistance  as  shown  toward  late-blight  and  rot :    Historical  state- 
ment;    the  meaning  of  disease  resistance;    disease  resistance  and  vegetative 
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vigor;  the  relation  of  hybridity  to  liisease  resistance;  Improvement  by  selec- 
tion ;  are  early  or  late  varieties  the  more  resistant? ;  relation  of  tiource  of 
Heed  and  cultural  methodk  tu  disease  resistance  ;  eonipOKltion  and  eharaeter 
of  tul)ers  as  related  to  rot  resistance ;  character  of  Ntem  and  f  olia^  a£ 
related  to  disease  resistance — Diseafe-resistant  varictieK  of  Europe :  (treat 
Britain  ;  Germany  and  Holland ;  France  and  Belgium — Disease-reHistant  varie- 
ties of  America :  Investigations  at  the  experiment  stationM ;  work  at  the  Ver- 
mont station ;  information  KCcured  by  a  circular  of  inquiry  ;  renistance  to 
Hcab — S  u  m  marj'. 

No.  88.  Weevil-Resisting  Adaptations  of  the  Cotton  Plant.  By  O. 
F.  Cook,  Bionomist  in  Charge  of  Investigations  in  the 
Agricultural  Economy  of  Tropical  and  Subtropical 
Plants.  1906.  87  pp.,  10  pis.  Price,  10  <-eritK. 
CoNTSNTB :  Introduction — Selective  influence  of  the  boll  weevil — General  pro- 
tective cbaractem :  Dwarf  habit  and  determinate  growth  of  Kekchi  cotton  ; 
variationH  in  the  Kekchi  cotf  >n  ;  effects  of  Quatemalan  conditions  on  IJnited 
States  varieties;  acclimatization  of  Kekchi  cotton  in  the  United  States;  early 
bearing  facilitated  by  long  baxal  branches;  early  rejection  of  RUperfluous 
squares ;  seasonal  bearing  of  perennial  varieties ;  annual  cutting  back  of 
perennial  varieties ;  hairy  stalks  and  leaf  htems ;  pendent  bolls — ExtraAoral 
nectaries:  Nectaries  of  the  leaves;  external  nectaries  of  the  involucre;  Inner 
nectaries  of  the  involucre ;  nectaries  of  (iuatemalan  Sea  Ifland  cotton ;  continue<l 
secretion  of  nectar;  bractlets  subtending  inner  nectaries;  efficiency  of  the 
kelep  protection  ;  other  nectar-bearing  plants  visited  by  the  keleps — The  Invo- 
lucre as  a  protective  structure:  Involucral  bracts  growii  together;  appressed 
margins  of  bracts ;  large  involucres  of  Kekchi  cotton ;  opening,  or  flaring,  of 
bractx  avoided;  hairy  margins  of  involucral  bracts;  extent  of  protection  by 
involucre ;  advantage  of  open  involucres — Hehavior  of  parasitized  buds : 
Shedding  of  weevil-infested  squares ;  countings  of  flared  and  fallen  squares ; 
proliferation  of  internal  tissues  of  buds ;  caui'es  and  conditions  of  bud  pro- 
liferation;- proliferation  in  other  varieties — Protection  of  the  bolls:  Persist- 
ence of  flowers ;  immunity  of  very  young  bolls :  rapid  growth  of  young  bolls ; 
thick-walled  bolls ;  tough  linings  of  chambers  of  bolls ;  proliferation  from  the 
wall  of  the  boll ;  time  required  for  proliferation ;  efficiency  of  adaptive  charac- 
ters of  ImIIs  ;  l^terial  diseases  following  weevil  Injuries ;  breeding  in  buds  a 
derived  habit;  relation  between  proliferation  in  buda  and  in  tmlls — Protection 
of  seeds  by  lint ;  Protective  seed  arrangement  In  Kidney  cotton — Cultural  value 
of  Kidney  cotton — The  nature  and  causes  of  adaptations — Conscious  and  uncon- 
scious selection — Summary  of  adaptations :  Classification  of  adaptations ; 
adaptive  characters  of  different  types  of  cotton — Concluding  remarks — Descrlp- , 
tion  of  plates — Index. 

No.  8!l.  Wild   Medicinal    Plants  of   the   United   States.     By    Alice 
Henkel,  Assistant,  Drug-Plant  Investigations.     1906.     7fi 
pp.     Price,  5  cent.s, 
CosTEMTB ;   Catalogue   of  common   and   scientific   names   of  wild   medicinal 

plants,   with  descriptions,   statements   ns  to  geographical   distribution,   parts 

used.  etc. 

No.  90.  Miscellaneous  Papers.  •  I.  The  Storage  and  Germination 
of  Wild  Rice  Seed.  By  J.  W.  T.  Duvel,  Assistant.  II. 
The  Crown-Gall  and  Hairy-Root  Diseases  of  the  Apple 
Tree.  By  George  G.  Hedgcock,  Assistant.  •  III.  Pep: 
permint.  By  Alice  Henkel.  As.'iistant.  IV.  The  Poison- 
ous Action  of  Johnson  Grass,  By  A.  C.  Crawford.  Phar- 
macologist. 190C,  34  pp..  5  pis.,  3  figs.  Price.  r>  cents. 
Cos  TB  \  TS  :   The  storage  and  germination  of  wild  rice  seed;    Introduction^ 

Distribution — Habitat — Germinalion   of  the  seed — Pall  seeding  versus  spring 
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seedingr — Directions  for  litoring  the  se«d — Detailed  conditiooH  and  rrsultii  of 
storafre  experiments — Packing  for  transportation — Methods  of  making  grr- 
minatiou  teats — Effect  of  temperature  on  germination — Summary — Descrip- 
tion of  Platen  I  and  11.  The  crown-gall  anil  hairy-root  ijiseaHes  of  the  apple 
tree  :  Introduction — Two  distinct  diseancK,  crown-gall  and  hairy-root — Types 
of  apple  crown-gall — Effect  upon  the  length  of  life  of  the  apple  tree — Sugges- 
tionB  to  nurserymen^Data  desired.  Peppermint:  Description — Countries 
where  groivn — Peppermint  cultivation  in  the  ITnited  States — Cultivation  :  Con- 
ditioriH  injurlouH  to  crop^  Harvesting  and  distillation  ^Description  of  still — 
Peppermint  oil  and  menthol — Export  of  peppermint  oil — Prices  of  peppermint 
oil.     The  poisonous  action  of  Johnson  grass. 

No.  91.  Varieties  of  Tobacco  Seed  Distributed  in  1905-6,  with  Cul- 
tural Directions.  By  A,  D.  Shamel  and  W.  W.  Cobey, 
In  Charge  of  Tobacco  Breeding  Experiments,  Laboratory 
of  Plant  Breeding.     1906.     40  pp.,  fl  pis.     Price,  3  cents. 

Contents  :  Introduction — Description  of  varieties :  Cigar-wrapper  tobaccos ; 
Sumatra:  Connecticut  Havana ;  Connecticut  Broadleaf ;  cigar-filler  tobaccos ; 
Cuban;  Zimmer  Spanish;  Little  Dutch:  pipe  tobaccos;  North  Carolina  Bright 
Yellow;  Maryland  Smoking;  plug  tobaccos;  White  Burley;  Orinoco  and 
Yellow  Mammoth;  Virginia  types  (Blue  Prjor,  Sun-Cured,  and  WTiite  Stem)  — 
Directions  for  culture:  Sumatra  tobacco ;  Connecticut  Havana  tobacco;  Con- 
necticut Broadleaf  tobacco;  Cuban  tobacco ;  Zimmer  Spanish  and  Little  Duteb 
tobaccos;  Maryland  Smoking  tobacco;  \orth  Carolina,  Tennessee,  and  Vir- 
ginia tobaccos;  White  Burley  tobacco — Insect  enemies — Directions  for  saving 
seed — How  to  secure  good  seed — Description  of  plates. 

*  No.  92.  Dat«  Varieties  and  Date  Culture  in  Tunis.  By  Thomas  H, 
Kearney,  Physiologist,  Plant  Breeding  Investigations, 
1906.     112  pp.,  10  pis.,  52  figs.     Price,  25  cents. 

Contents:  Introduction — Characteristics  of  the  region:  Geography;  the 
Jerid ;  the  Nef zaoua ;  Uabes ;  Gafsa ;  climate ;  temperature ;  atmospberic 
humidity ;  precipitation ;  irrigation  and  drainage ;  water  supply ;  Irrigation 
s-ystem;  drainage  system;  soils  of  the  Jerid  region;  texture;  fertility; 
alkali— -Culture  of  the  date  palm:  Siie  and  value  of  the  gardens;  labor  and 
tenantry  system;  propagation;  preparing  the  land;  planting;  irrigating; 
manuring;  other  cultural  methods;  pollination  and  male  palms;  ripening; 
harresting;  prexerving— Varieties  of  the  date  palm  In  Tunis:  Descriptions  of- 
.  the  varieties ;  varieties  of  primary  importance ;  soft  dates ;  dry  dates ;  varie- 
ties of  secondary  importance;  dry  dates;  soft  dates;  varieties  of  minor  Im- 
portance; dry  dates;  soft  dates;  varieties  imported  but  not  included  in  the 
key ;  varieties  included  In  the  key  but  not  imported ;  descriptive  key  to  the 
characters  of  the  fruits ;  syno]>sis  of  the  groups ;  key  to  the  varieties — Index — 
Description  of  plates. 

'  No.  93.  The  Control  of  Apple  Bitter-Rot.  By  W.  M.  Scott, 
Pathologist.     1906.    86  pp.,  8  pis.,  1  fig.    Price,  10  centa 

Contents:  Introduction — The  disease  and  its  cause:  The  diseased  spots  on 
the  apple;  the  bitter-rot  fungus ;  the  mycelium;  summer  spores ;  ascospores; 
germination  of  the  spores;  bitter-rot  cankers  on  the  branches;  source  of 
infection  and  spread  of  the  disease ;  influencing  conditions ;  weather ;  mois- 
ture; temperature;  susceptibility  of  different  varieties — Remedial  measures — 
The  Virginia  experiments :  The  experimental  trees ;  the  plan  of  the  experi- 
ment; object:  spraying  scheme;  weather  conditions  attending  the  experi- 
ment; results;  beneflrlal  effects  of  spraying;  effect  of  the  treatment  on  other 
diseases;  scab;  leaf-spot;  sooty-blotch;  injurious  effects  of  the  treatment; 
russeting:  coating  of  Bordeaux  mixture — Commercial  operations:  Results  in 
several  orchards — Preparation  of  Bordeaux  mixture — Method  of  applying 
Bordeaux  mixture — Conclusions  and  recommendations — Description  of  plat«>i. 
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*  No,  94.  Farm  Practice  with  Forage  Crops  in  Western  Oregon  and 

Western    Washington.     By.    Byron    Hunter,    Assistant 
Agriculturist,  Farm  Management  Investigations.     1906. 
89  pp.,  4  figs.     Price,  10  cents. 
Contents:     Introduction — DeKoription   of  the   region^ — Haymaking:    Condi- 
tioiiK  ^verninf^  stag?  at  which  hay  shoiilil  be  cut ;   curing'  hay ;   hay  caps— The 
silo — The  nature  of  leguminous  plants^Forag*  crops :   Red  clover;   nipthods  of 
Mowing;    the  seed  crop;    alsike  clover;    common  vetch;    metho<lf<  of  Kowing; 
Roiling;    the   hay   crop;     the   KCed   crop;    pearl   vetch;     field   peas;    alfalfa; 
methods  of  sowing;    inoculation;    timothy;    the  ryegrasses;    orchard  grass; 
meadow  fescue;   velvet  gross;    Indian  corn;    rape;-the  seed  crop;    thousand- 
headed  kale;   methods  of  sowing :   feeding;   the  Reed  crop;   root  crops;   soiling 
(green  feeding)  crops — Seeding  timber  burns  and  burnt  slashingK. 

No.  95.  A  New  Type  of  Red  Clover.  By  Charlas  J.  Brand,  Assistant 
Physiologist,  Laboratory  of  Plant  Life  History.  190(i. 
48  pp.,  3  pis.,  2  figs.  Price,  10  cents. 
Contents  :  Introduction — The  Importance  of  clover  culture — Domestic  versus 
foreign  seed — Objections  of  European  growers  to  American  red  clover — Hairy 
clover  a  cause  of  bloating — Some  general  objections  to  the  growing  of  .clover — 
Certain  objections  overcome  by  new  type  of  clover — Disadvantage  of  lateness 
of  maturing  under  some  conditions — Heavy  yield  of  first  crop  and  accruing 
advantages — Other  points  of  excellence  of  hairless  clover — Effect  of  persisting 
basal  leaves  on  quality  of  hay — lateness  of  hairless  clover  with  reference  to 
insect  ravages — EfTect  of  latencts  of  maturing  wh^n  seed  pro<luction  is  de- 
sired— Sections  particularly  suited  to  the  cultivation  of  the  new  type — Seed  of 
new  type  indistigulKhable  from  ordinary  form — Plans  of  experiments,  origin 
of  seed,  and  meUinils  of  proceilure — Sources  of  Russian  clover  seed  except  No. 
IB— Source  fronrv  which  liussian  seed  No.  16  was  obtained^-The  soil  and  cli- 
mate" of  Orel — Purity  and  germination  of  seed  used  in  experiments — -Detailed 
deBcrii)tion  of  experiments r  The  experiment  in  Nebraska;  location;  soil; 
drainage;  preparation  of  land  and  seeding;  general  weather  conditions  during 
1B04;  comparison  of  strains  of  clover  on  entering  the  winter  of  1904  ;  compari- 
son of  early  growth  of  certain  strains  of  clover;  weather  during  growing 
season  of  1905 ;  earliness  of  varieties  and  order  in  which  they  matured  ;  yield 
of  the  Orel  clover  compared  with  other  strains;  the  experiment  in  South 
Dakota;  location;  soil  and  drainage;  preparation  of  land,  seeding,  and  sub- 
sequent treatment;  weather  conditions  during  1B04  and  19(13;  comparison  of 
yields;  the  experiment  in  Minnesota;  location,  soil,  and  drainage;  prepara- 
tion of  land,  seeding,  and  subsequent  treatment;  weather  conditions  during 
1904  and  1905;  comparative  condition  of  different  strains  of  clover  fn  the 
spring  of  1905;  yields  of  green  matter;  comparison  of  clover  No.  16  with 
other  strains ;  yields  of  field-cured  hay ;  order  in  which  the  various  strains 
matured;  comparison  of  yields  of  field-cured  hay;  the  experiment  in  North 
Dakota ;  location,  soil,  and  drainage :  preparation  of  land,  seeding,  and  sub- 
sequent treatment;  weather  conditions  during  1904  and  1905;  comparison  of 
yields — Other  experiments  in  which  clover  No.  16  was  Included — Description 
of  new  type  and  name  proposed — Later  observations — Summary — Description 
of  platCB. 

•  No.  96.  Tobacco  Breeding.     By  A.  D.  Shamel  and  W.  W.  Cobey, 

In   Charge   of   Tobacco    Breeding   Experiments,   Plant 
Breeding  Investigations.     1907.     71  pp.,  10  pis.,  14  figs. 
Price,  15  cents. 
Contents  ;  Introduction— The  great  variability  of  tobacco  plants^The  intro- 
duction and  acclimatization  of  varieties — The  structure  and  arrangement  of 
flowers — The    necessity    for   inbreeding — The    improvement   of   the    shape    of 
leaves — The  modification  of  the  size  of  leaves^The  control  of  the  number  of 
leaves  on  individual  plants^-The  production  of  nonsuckerlng  types — 'ITie  pro- 
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duction  of  esriy  varieties — The  improvement  of  the  burning  quality— Thr 
((election  of  see<l  plants :  Records  of  breeding'  work  made  in  the  fl^ld :  perma- 
nent records  of  breeding  work- — MethodH  of  saving  seed — Seed  seiiaration— - 
DlHea^«  resistance — A  new  variety  produced  by  seed  selection  :  Uncle  Sam 
Sumatra — New  varieties  produced  by  hybridization  and  seed  selection:  The 
Cooley  i£ybrid ;   the  Brewer  Hybrid — Description  of  plates, 

*  No.  97.  Seeds  and  Plants  Imported  During  the  Period  from  De- 
cember, 1903,  to  December,  1905.  Inventory  No.  11 : 
Nos.  9897  to  16796.     1907.     255  pp.     Price,  30  cents. 


No.  98.  Soy    Bean   Varieties.     By    Carleton    B.    Ball,    Agronomist, 
•    Grain  Investigations.     1907.     30  pp.,  5  pis.   (including  1 
in  colors),  2  figs.     Price,  15  cents. 
Contents:   Origin  and  introduction  of  tlie  foy  bean — Variability — Classifica- 
tion:  Key  to  the  varieties — Dencriptions  of  the  varieties:   Black-seeded  group; 
Buckshot;    Niittall ;    Kingston;    Ebony;    Flat  King;    R  ice  land ;    brown-seeded 
group;    Ogemaw;    Eda;    Baird ;    Brownie;    mottled -seeded  group;    Hankow; 
Meyer;  ■  green -seeded    group;     Samarow  ;      Guelph  ;      greenish-ye  I  low-seeded 
group;    Yosho;    Haberlandt;    Tokyo;    yellow-ceeded  group;    Ito  San;    Man- 
hattan;   Butterball ;    Amherst;    Hollybrook;    Mammoth — List  of  pynonyma — 
Distribution  numbers — Description  of  plates. 

"No. 99.  A  Quick  Method  for  the  Determination  of  Moisture  in 
Grain.  By  Edgar  Brown,  Botanist  in  Charge  of  the 
Seed  Laboratory,  and  J.  W.  T.  Duvel,  Assistant  in  the 
Seed  Laboratory.     1907.     24  pp.,  12  figs.     Price,  5  cents. 

Contents  :  Quality  of  export  corn — Causes  of  deterioration — The  percentage 
basis  for  moisture  determinations — Description  of  a  method  for  the  rapid  de- 
termination of  moisture-— Preparation  of  samples  (or  moisture  determination: 
Taking  the  bulk  sample;  taking  the  sample  for  the  moisture  test;  size  of 
sample  for  the  moisture  test;  weighing  the  sample  for  the  moisture  test; 
grinding  the  grain  unneeessarj' — Oil  for  the  moisture  test:  Quality  required; 
quantity  required — Description  of  the  apparatus:  The  evaporating  chamber; 
the  roudenser:  the  stnnd  supporting  the  evaporating  chamber  nnd  randenjier; 
the  distillation  flasks;  the  thermometers ;  the  condenser  ttibefi;  the  gradnatetl 
cylinders  Iiit  colle<-ting  and  measuring  the  water — Comparison  of  results  with 
determinations  made  in  a  water  ovpu:  Variations  In  duplicate  tests — 
Summary. 

No.  100.  Miscellaneous  Papers.  *  I.  Cranberry  Spraying  Experi- 
ments in  1905.  By  C.  L.  Shear,  Pathologist.  *  II.  The 
Wrapping  of  Apple  Grafts  and  Its  Relation  to  the 
CTOwn-tJall  Disease.  By  Hermann  von  Schrenk,  Special 
Agent,  and  George  G,  Hedgcock,  Assistant,  III.  Gar- 
licky Wheat.  By  J.  W.  T.  Duvel,  Assistant.  •  IV 
ilethods  of  Testing  the  Burning  Quality  of  Cigar  To- 
Imcco.  By  AVightman  W.  Garner,  Scientific  Assistant. 
•  V.  The  Drug  Known  as  Pinkroot.  By  W.  W.  Stock 
l>erger.  Expert.  VI.  Orchard  Grass.  By  K.  A.  Oakley 
Assistant    Agriculturist.     VII.  The    Effect    of    Coppci 
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upon  Water  Bacteria.     By  Karl  F.  Kellerman,  Physiol- 
ogist, ami  T.  D,  Peckwith,  Scientific  Assistant.     VIII. 
Conditions  Affecting  Ijegiime  Inoculation.     By  Karl  F. 
Kellerman,  Physiologist,  and  T,  R.  Robinson,  Assistant 
Physiologist.     1907.     83   pp.,  9   pis.,   6   figs.     Price,   25 
cents. 
Contents:   Cranberry  spraying  experiments  in  190s  ;    Introduction — Spray- 
ing anil   itH   retiiiltH — Impoiilance   of   early   applicationit — l-~tTe<?tK   of   Rpraying 
plantK  when  in  fnll  bloom — Keeping  qualities  of  itprayed  and  iinttprayed  fruit — 
CuKt  and  recommendationii.     The  wrapping  of  apple  grattH  and  itx  relation  to 
the  crown-gall   diseaHe :     Introduction — Account  of   experinientn^Manner   of 
wrapping — (irafts    left   unwrapped— Results   of    wrapping :     Effect    upon   the 
;   effect  on  crown-gall  format i on ^Repomraedations—SuggeKt" 


crymen — Summary.  Garlicky  wheat:  Introduction- — Wheat  containing  gar- 
lic— Experiments  In  separating  garlic  from  wheat ;  Lot  A  ;  lot  11 ;  lot  t — The 
total  cost  of  drying  and  cleaning  garlicky  wheat:  The  net  cost  of  removing 
garlic — The  effect  of  the  drying  on  the  milling  qnaliticH  of  the  grain — The 
effect  of  the  drying  on  the  vitality  of  the  wheat — Machinery  used  for  drying 
and  cleaning — Summary.  Methods  of  testing  the  burning  quolity  of  cigar 
tobacco:  Introduction — The  smoking  test — The  effects  of  the  flllcr,  the  binder, 
and  the  wrapper  on  the  bum  of  the  cigar — Testing  the  capacity  for  holdin); 
fire  and  the  evenness  of  the  bum — Testing  the  burn  of  cigar-filler  tobacco. 
The  drug  known  as  pinkroot:  Introduction — Trade  varieties  of  pinkroot — 
Identity  of  chief  siibstitutes — Minor  adulterants — Methods  of  dlKtinguishing 
pinkroot  from  its  substitutes.  Orchard  grasa:  Introduction — Methods  of  cul- 
ture: Seeding;  mixtures  with  red  clover;  mixtures  with  other  grasses;  life 
of  meadows — Uses  and  value :  Hay;  pasture;  seed;  harvesting  the  seed  crop; 
thrashing;  handling  the  aftergrowth;  value  of  the  straw;  weeds  in  orchard 
grass  seed  fields ;  other  grasses  in  fields  intended  for  seed — Summary.  The 
effect  of  copper  upon  water  bacteria:  Introduction — Resistance  of  various 
bacteria— Effect  of  carbon  dioxid  on  viability  of  Racillus  coli  and  Bacillus 
typhi — Copper  sulphate  and  filtration.  Conditions  affecting  legume  inocula- 
tion; Introduction — Use  of  lime — Effect  of  soil  conditions  upon  bacteria- 
Effect  of  heavy  inoculation — Kffec't  of  aration^Asaociative  action  of  bac- 
teria— Sum  mary. 
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Bulletins  of  which  indexes  were  printed  as  a  part  of  their  contents 
are  not  now  indexed  with  the  same  fullness  as  others,  the  reader  being 
referred  to  the  (complete  indexes  to  be  found  in  Bulletins  Nos.  53,  58, 
88,  and  92;  to  indexes  of  plants  (mainly  grasses  and  forage  plants) 
in  Bulletins  Nos.  9,  12,  15,  38,  59,  08,  and  75;  to  indexes  of  the  com- 
mon and  scientific  names  of  seeds  and  plants  imported  in  Bulletins 
Xos.  5,  Gfi,  and  97,  while  Bulletins  Nos.  58  and  89  are  themselves 
alphabetical  indexes. 

Bibliographies  covering  the  subjects  treated  will  be  found  in  Bul- 
letins Nos.  2,  14, 16,  37, 44.  .')5,  56,  58,  6.5,  and  79. 

^Vherever  a  subject  is  treated  practically  throughout  an  entin; 
bulletin,  the  word  bvlletin  follows  to  indicate  this  fact.  Similarly, 
■paprr  is  added  to  an  entry  covering  a  part  (advance  sheets)  of  a 
bulletin  subsequently  reprinted  in  complete  form. 
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Preliminary  study  of  the  germination  of  the  spores  of  Aga- 

ricus  campestria  and  other  basidiomycetous  fungi,  bulletin..  16  1-43 

Prickly  pear  and  other  cacti  as  food  for  stock,  bulletin 74  1-48 

cutters   74  17-19 

effe<>t  of  food  upon  stock 74  33-3S 

ensilage    74  35-36 


ISDEX  to  BULT.ETINS  1  TO  100. 


Prickly  pear,  food  for  cattle 74  24-29 

cows,   dairy   rations 74  22-24   . 

milk   production    ^ 74  20-24 

hogs    74  29-30 

oxen    - - ^ 74  30-33 

Eheep  aad  goats 74  30 

macbines  for  cuttiner  cacti 74  16-20 

Prindplea  of  muBhroom  growing  and  mushroom  spawn  mak- 
ing,  bulletin  85  1-60 

Propagation  of  the  Easter  ]ily  from  seed,  liHlletin 39  1-S4 

tropical  fruit  trees  and  other  plants,  bulletin..  46  3-28 

Proteid  nitrogen,  increase,  results  of  breeding. 78  9S-100 

Proteids  in  wheat  kernel,  selection  to  Increase  quantity TS  76-91 

Prothallus    in   Zamia,   development - - 2  22-39 

Fseudomonas  campestris,  black-rot  bacterium,  bulletin 2B  1-20 

Puccinea  vexans,  ruiit ^ 63  82-85 

Puget  Sound,  farm  practices  in  territory  near.  huUetin. 94  1-39 

Pumpkin,  varieties  21  300-307 

Punjab.  British  India,  agricultural  conditions 3S  34-35 

Q 

Quick  method   for  the  determination  of  moisture   in  grain. 

bulletin 99  1-2! 

R 

Itadish,  varieties  - 81  307-333 

Ragan,  Wiluam  Henky,  bulletin  entitled  "Nomenclature  of 
the  apple;  a  catalogue  of  the  known  varieties  referred  to  in 
American  publications  from  1804  to  1904,"  with  additions 

and   corrections 56  1-395 

Railroads,  batlaKt.  Europe....- „ 14  39 

cross'ties,  Europe  „ „ 14  32-96 

form 14  34-35 

impregnation „ 14  24-96 

kinds  of  timber. 14  34 

prevention  of  splitting 14  37 

removal  and  disposal 14  61-62 

speciflcations 14  35-96 

stacking. - 14  37-38 

United  States  14  87-32 

experiments 14  89-33 

rail  faptenings.  Europe 14  40 

tie  plates.  Europe 14  39 

See  also  Pine,  Timber,  and  Wood. 

Rainfall   In  Alaska 82  87 

Algeria   80  83-24 

Arizona     4          2B-29. 30 

67  41-44 

Nebraska   59  13-14 


■e  eonditions  in  Nevada  and  Oregon _ 

northwestern  California,  bullelin 

feecl,  Arizona  

improvement  in  Arizona,   hulletin 


a  California,  bvlletin.... 


carrying  capacity 13 


86  BULLETINS   OP   THE   BUREAU   Of   PLANT   INDUSTRY. 

BDlIetm. 

Itanffes,  WaKhin^rton,  chants  in  handling  3S 

Oregon,  California,  and  Nevada,  abuses..     3S 


Oregon  and  Wasliinfrtan.  wprtern 

seed  crop 

Kowm  with  red  clover, , 

Becent  forei|;n  explorationn  bearing  on  agricultural  develop- 
ment of  Southern  Statea,  bulletin 

Iteclamatian  of  Cape  Cod  sand  dunex,  bulletin 

Records  of  seed  distribution  and  cooperative  experiments  vrith 

gTosMes  and  forage  plants,  buUetiii 

Bed  clover,  nevf  type,  bulletin 

See  aUo  Clover,  red. 

Red-rot  and  bluing  of  western  yellow  pine,  bulletin 

Redtop. 

false   (fowl  meadow  groKS).  description 

growing  and  handling.— 

in   Nebraska 

Refrigeration,  merhanieal,   principles 

Relation  <tf  lime  and  magnesia  to  plant  growth,  bulleliu 

Rescue  grans  and  oheHS,  seeds,  paper 

in  central  Texas 


27-2S 

13-14 

36 

13-13 


s  nigricans,  formation  of  spores,  bulletin... 

Rhode  Island,  analyses  of  soils 

Rhodes  grass 

Rhubarb,  varieties 

Rib-grass  aeeda,  description 

Rice,  conditions  in  United  States 

in  Egypt  

wild,  artificial  propagation 

botanical  description  

diseases 

distribution  and  habitat 

fall  seeding  versus  spring  needing 

life  history  and  natural  propagation... 
planting  .. 


harvesting    

packing  for  transfxirtation 

preparation  for  food 

storage  and  germination,  paiier. 

experiments  

methods  

ind  propagation,  bulletin... 


varieti^'s 

RiTTUE,  Edward  Cooper,  and  Townsbwd.  Chari£s  Obrin.  bul- 
letin entitled  "TT)e  development  of  single-germ  beet  Keed"— . 

River  deposits,  analyses 

Robinson,  Tkomab  "Raipii.  and  Kei.ijjrman,  Karl  Fbkdbbic, 
paper  entitled  "  Conditions  affecting  legume  inoculation  "....  1 

101 


19-ao 

5-14 
&-I0 
22-p 


Rocky  Mountain  region,  descriptio 


t}lt>EX    to    BULLfiTlKS    1    TO    100.  87 

BulletiD.  P^f. 


Rolfs,  Itma  Hinby,  bulletin  entitled  "The  avocado  la  Florida ; 
its  propagation,  culti- 
Tation,  and  market- 
ing"       61  1-36 

"Wither-tip  and  other  dia- 
eoseB  of  citrus  trees 
and  fmits  caused  by 
Colletotricbutn    gloeor- 

porioides"   -.     52  1--23 

Rooi-bloem,  com  parasite — .,     3S  lS-20 

Hoot  cropK  in  WfKt^m  Oregon  and  Washington 94  35-38 

Root-knot. of  cowpea,  description 17  23-84 

extent    IT  25-27 

17  27-29 

17  24-25 

resistant  vaHetleti 17  29-36 

Roquette,  varieties  21  333 

Rubber  culture,  status   49  13-18 

uncertainties 49  14-Ifi 

plantations,  management  .. 


49  78-80 

83-84 

production  and  climate 49  a9-47 

tree.  Central  'American,  culture,  bulletin 4B  1-86 

improvement  by  selection 49  31-32 

latex,  or  milk    49  32-39 

40-43 

fUHL-tlonH     4!>  34-35 

38-39 

structure  49  35-3d 

Para  .' 49  45-47 

Sfp  alfo  CaKtIlla. 

Rubidium  Kalta,  action  on  fungi 4S  33 

in  place  of  potassium  (ialtn 4S  31-32 

Rush,  field,  description  of  seeds 84  37 

slender,  description  of  seeds 84  37 

wood,  description  of  seeds 84  37 

Russia,  analysea  of  soilH 1  21 

Russian  red  clover,  new  type,  bulletin 95  1-48 

Rust,  Aecidium  tuberculatum  63  27-28 

crov^n,  of  oats 63  13-14 


Euphorbia   . 


Peucedanum  foeniculaeeum   63  2S--29 

sunflower  83  11-13 

velvet  leaf  63  28-37 

willow 63  18-19 

Puccinea  vexans 63  2Z-2.> 

63  21-25 


perennial  species  63  27-29 

segregation  of  host  plants 63  14-19 

winter  resistance  of  uredo 63  19-21 

Buta-bagaH  in  western  Oregon  and  Washington 94  35-.')7 

Rye,  beach,  in  south  Alaska 82  16-17 

grass,  perennial  31  25 

wild,  in  Nebraska 59  40-41 

grasses  in  western  Oregon  and  Washington 94  26-27 

wild,  in  central  Texas .-. 13  52-53 


BULLETINS  OP  THE  BUKEAU  OP  PLANT  INDUSTRV. 


Sages  In  Nevada  and  Oregon. 


Sahara  Desert,  date  palm,  alkali  resistance 

agriculture  without  irrigatJon,  bultetitt..^ 

date  gardens  _ 

Salad,  winter,  udo 

Salsify,  varieties  _ 

Salt  River  Valley.  Arizona,  alkali  conditions 


r  limits  of  wild  r 
SaltbusheB  and  their  allies  in  Arizona.... 

in  central  Texas 

Salton  Basin,  California,  alkali  conditions  .. 


water  supply „ S3 

Salts,  toxic,  dilute  solutions  as  stimulants  of  plants 79 

neutralizing  effect  on  other  toxic  substances 79 

resistance  of  wheat  varieties,  ttuUetin 79 

salts   used    in   ex- 
periments     79 

results    of    experiments    as    to    resistance    with 

different  species  of  plants 79 

Sand  binders,  1>iilletin 57 

in  California,  northwestern   ._ 13 


dunes,  Cape  Cod,  reclamation,  bulletin..,. 


introlling  and  reclaiming  methods,  bulletin.... 

in  northwestern  California L 

utilization _. 

Sanfoin  in  central  Texas _ 


Scab,  apple,  effect  of  Bordeaux  mixtui 


[At,  CtXL  ScBUBZ,  bulletin  entitled  "  The  Algerian  durum 
wheats :  A  classifled 


list,    with   descrip- 


"The  commercial  grad- 
ing of  com". 41 

"  The    description    of 
wheat  \'arletie8".—    47 
paper  entitled  "  The  salt-water  limits 

of  wild  rice" 72 

and  Brown.  Bixikb,  bulletin  entitled 
"Wild  rice:  Its  uses  and  propaga- 
tion"       50 

Scolymus,  varieties 21 

Scorzonera,  varieties 21 

Scott,  William  Moobe,  bnjlletin  entitled  "  The  control  of  apple 

bitter-rot"  93 

SOBIBNEB,  Frank  Lamson-,  bulletin  entitled  "Hecords  of  seed 
distribution  and  cooperative  experiments  with  grasses  and 

forage  plants"  10 

Sea  water,  soluble  salts  content 1 

Sedge,  oval-headed.  deKcription  of  seeds 84 

Sedges  and  rushes  in  Nevada  and  Oregon 15 

in  central  Texas 13 

south  Alaska 82 


Fas*. 

42^5 
7S-99 
1-30 
18-28 
17-20 
333-335 
9J»-101 
9-14 

17-ia 

6B 
101-114 


104-ioe 

42-44 
39-42 
1-48 


35-36 
1-36 
57-62 
37-38 

24-30 

28 

30-31 

21-31 
1-38 


16-32 
9-12 
26-27 


1-23 
13-14 
37-38 
46-55 
4«-50 
IT 


^d  by  Google 


INDEX  *0  BULLETINS  1  TO  10ft. 


Sediments  of  rivers,  aoalTBeE 


Seed  and  plant  distribution,  circulars. 

introduction,  notes  from  Sonth  Africa,  paper., 
bed  for  grasses  Bind  clovers 


cotton,  distribution  In  1903 

distribution  records,  bulletin.... 


tliousand-lieaded  Iiale  „. 

tobacco,  directions  for  saving. 

iiow  to  secure  good  quality™ 


methods  of  saving... 

plan  of   diBtrJlmtiau 

varieties  distributed,  des 
directions,  bulletin  . 


Seeds  and  plants  imported  during  tlte  period  from  Septemlier, 
1900.  to  Decemtier,  1903.  Inven- 
tory No.  10;  Nos.  5501-9896,  but- 

during  the  period  from  December. 
1903,  to  Decetnlwr.  1905.  Inven- 
tory No.  11 ;    Nos.  9897  to  16796. 

bulleHn  

through  the  Section  of  Seed  and 
Plant  Introduction  for  distribu- 
tion in  cooperation  with  the 
agricultural  experiment  statlonp, 
Inventory  No.  0 ;  Nos.  4331-SSOO, 
bulleHn 


bluegrasses.  bulleHn.'.... 


adulteration ... 


I   of   characters.... 


of     commercial     and      hand- 

gatbered  seeds. _ 

descriptiouR  of  weed  seeds  commonly  found., 
ergot  found  in  commercial  seeds 

grades  and  quality  of  commercial  seedis 

growing  and  handling.... 


I   commercial    seeds    and   herliarlut 


weight  to  the  bushel.... 


burled,  vitality  experiments,  buileUn... 


cultivated   compared   with 

wild  species  

eiTect  of  depth  of  burial.... 

germination  tests  

hard  seeds  

kinds  tested  

of  burial.... 


distribution  of  novelties  and  Epeclalties.  circulars...., 

germination  and  vitality,  bulleHn 58 

hard,  germination  after  burial 83 

hardiness,  cultivated  compared  with  wild  species 83 


1-33 

1-19 
S0-S4 
44-54 
86-27 

1-24 
32-33 
17 
82-67 
57-60 

1-26 
10-18 
68-69 
3S 
34-37 
37-38 
54-57 
70-72 


17-1 B 

11-17 

18-19 

T-9 

9-11 
8S-46 

1-96 
lS-19 


.,  Google 


&0  BULLETINS   OP   THE   BUREAU   OF   PLANT   INDUSTRY. 

Bulletin. 

Seeds,  legal  and  cuRtomary  weights  per  bushel,  paper. 51 

number  produced  by  tobacco  plants 96 

of  rescue  grass  and  chess,  paper „ 2S 

the  bluegrasBes.  bulletin. „ „ 84 

weeds  found  in  bluegrass  seeds,  description)! 84 

respiration - _ 58 

Titality  and  germination,  bulletin - 58 

apparatuB  for  tests S8 

curing  and  drying  necessary _ SS 

effect  of  climate „,  SB 

moisture  and  temperature 58 

enzyms. 58 

experiments _ 58 

localities  for  teats .18 

nature  of  tests. 58 

packages  tested 58 

reHults  S8 

varieties  tetited 58 

literature 58 

losses  in  different  climates 56 

methods  of  storing  and  shipping 58 

packing  in  charcoal  and  moss S8 

respiration , SS 

storage  rooms,  importance  of  drynesK 58 

suggestions  of  earlier  investigators _ 58 

warehouses,  importance  of  dryness 58 

Seedsmen,  names  and  abbreviations 6 

31 
Bee  alto  American  varieties  ot  lettuce. 

Selection,  potato  improvement 87  S5-26 

Self-fertiiitv    ot    tobacco ns  18-19 

22-26 

Semolina  and  macaroni,  manufacture,  bulMhi 20  1-31 

curing 20  27-29 

exportation,   possibility   TO  20 

exports,  imports,  and  prices 30  29-31 

macaroni  wheat  demand 3  29-44 

mixing  . 


wheat  from  different  countries  used 20 

See  aUo  Wheat. 

Sewage  disposal,  use  of  copper 76 

Shakutan  bamboo 43 

Shamel,  Abchibald  Dixon,  and  ('obey.  William  Wilfbisd,  bul- 
letin entitled- — 

"Tobacco  breeding" Bfi 

"Varieties   of   totocco   seed    distributed   in    1905-6.   with 

cultural   directions" 91 

StIEAB,  Cornelius  Lott,  paper  entitled  "Cranberry  spraying 

experiments   in   1905" 100 

Sheep  in  Algeria.... 
pricltly  peal 
raising  in  i 

Shepherd's-purse   seeds,  description 84 

Shocking  orchard  grass,  method  used 100 

Silage  alone  for  milch  cows,  experiments 82 

Silica,  physiological  r5le 45 

Silkworm  food  plants 34 

SiloH  in  western  Orejfon  and  Washington M 

Sliver-top  In  »^outh  Alaska -.     82 

Single-germ  beet  seed,  development,  bullcllH — 73 


43-^4 
22-24 


cipes  for  cooking 70  21-22 


,,iz=.  ../Google 


INDEX   TO   BULLETINS   1   TO   100. 


Skinneb,  ItOBElT  p..  bulletin  entitled  "Manufacture  of  nemo- 

lina  and  maearoai" 

Ski rret,  varieties  

Smith,  Ebwih  F..  bulletin  entitled  "The  effect  of  black-rot  on 
turnips:   A   series   of   photomicrographs, 

accompanied  by  an  explanatory  text  

and   Swingle,   Deane   Bbet,   bulletin   enti- 
tled "The  dry-rot  of  potatoes  due  to  Fu- 

sai-iura   oxysporum"    

Smoking    machine    for    teKting     burning    quality    of    cigar 

tobacco —   1 

Sodium  bicarbonate,  resistance  of  wheat  varieticK 


carbonate,  resistance  of  wheat  varieties „..     79 

chlorid  in  animals 45 


salts,  action  upon  plants-.. 


sulphate,  resiHtance  of  wheat  varieties.... 

Soft  rot  of  calla  lily,  bulletin 

Soil,  aeration,  effect  on  nodule  formation 

conditions,   effect   on   bacteria 

erosion,   Arizona   

inoculation,    bulletin   


distribution  of   cultures 

for    legumes,    bullelin 

results  with  principal  crops.. 
when  neccKsary 


unnecessary 


transfer  .. 


Bee  alto  Bacteria,  Legumes,  and  Nitrogen. 
Soiling  crops  in  western  Oregon  and  Washington. 
Soils,  correction  of  lime  and  magnesia  content 

liming,  paper. 

of   Algeria 


30 
30 
30-32 
34-38 
1-47 
81-82 
79-70 
44-46 
1-72 
23-30 
73-83 
43-44 
1-73 
44-71 
41-42 
24 
S4 


33-35 
9-35 

38-40 


Oued  Souf,  .,\irici 


various  States  and  countries,  analyxes... 

Some  diseases  of  the  cowpea,  bulletia 

i^ooty- blotch,  apple,  effect  of  Bordeaux  mixture... 

Sorghum   in   Algeria 


South  America,  analyses  of  soils 

Dakota,  experiments  with  hairleKs  Orel  red  clovt 

Southern  States,  recent  foreign  explorations  bearing  o 

cultural  development _ ^ 


76-77 
59-60 
45-46 
50-Sl 


92 


BULLETINS   OF   THE   BUKEAU   OF   PLANT   INDUSTBY. 


Bulletin.  Pact. 

Soy  bean  In  Nebraska  ^ 59  49 

varieties,  buHetin 9B  1-30 

Bpaln,  twricultnral  conditioim   27  19-22 

almond   industry   28  9-13 

Spanish  almonds  and  th«ir  Introduction  into  America,  bulle- 
tin      28  1-18 

Spartlua,  Nortli  American  species,  bulletin 9  1-16 

Speedwell,  com,  description  of  seeds 8*  36-37 

Spermatids,  metamorphosis,  in  Zamia 2  4B~SD 

Spermatogenesis  and  fei^undation  of  Zamia,  bulletin 2  l-lOO 

bibliograpliy    2  87-92 

summary    2  81-86 

of  pteridophyteB,  cycadaceous  plants,   anil 

Ginkgo,  literature  ...„ 2  7-12 

Spenuatozoids,  movement,  in  Zamia 2  54-63 

structure  and  form.  In  Zamfa 2  SO-54 

SPiLLWAtf,  WiLUAM  Jaspib,  paper  entitled  "Extermination  of 

Jolmson  grass"  72  15-22 

Spinach,  varieties  „ 21  335-340 

Spore  formation,  general  conaideratioDB. 37  28-36 

historical  review  of  experiments 37  9-14 

methods  used  in  experiments 37  14-15 

Phycomyces   nitens,    bulletin 37  1-40 

Rhizopus  nigricana,  bulletin 37  1-40 

Spraying  cranberries  with  Bordeaux  mixture,  cost  and  recom- 
mendations ,-.  100  11-12 
importance      of 
early    appDca-  . 

tiouB  100  9-10 

results 100  8-9 

effect  on  apple  diseases 93  15-30 

experiments  In  190S,  cranberry,  paper 100  7-12 

Squash,  varieties  „ 21  341-352 

Starch,  potato 87  9-10 

States,  Northwestern,  grasses  and  fora^  plants,  bulletin 38  1-52 

Southwestern,  date  palm  introduction,  bulletin S3  1-155 

Stipa  robuata  in  Nebraaiia ...,— S9  42 

StMk  food,  prickly  pear  and  other  cacti,  bulletin 74  1-48 

live,  improvement  in  Washington  State 75  24 

raising  in  Alaska 82  21-25 

ranges  of  northwestern  California,  bulletin 12  1-81 

Stockbeboeb,  Warner  W.,  paper  entitled  "  The  drug  known  as 

pinltroot" 100  41-44 

Storage  and  germination  of  wild  rice  seed,  paper. 90  5-14 

apple,  experiments  48  15-62 

cold,  apple,  balfelin  _ „ 48  1-66 

avocados  „ 77  40—41 

function    „_ .: 40  9-10 

importance  of  good  fniit _ _  48  26 

influence  on  peach  industry— 40  23 

pear  industry. 40  11 

peach  and  pear,  bulletin 40  1-28 

difficulties   40  23-24 

experiments  40  24-26 

pear,  behavior  on  removal 40  20-21 

difficulties  40  11-12 

experiments   40  12-22 

influence  on  flavor  »nd  aroma^ „..  40  18-19 

temperatures  48  21-22 

warehouse,  function  „ _ 48  12-13 

warehousing  Industry,  extent 48  10-12 

varieties  of  apples  stored,  comparison 48  33-34 

fruit,  purposes 40  10-11 

Strontium  salts  and  oxalates,  action  on  animals 45  67-68 

in  place  of  calcium  salts 4S  48-49 

r.izc.  ../Google 


INDEX   TO   BULLETINS   1   TO   100,  98 

Bulletin.  Page. 

Sugar  beet,  lime  and  magnesia  content. 1  33-35 

cane  in  Egypt....„ „_ „ „ 62  48-4S 

Snlla  in  Al^ria   _ 80  83 

central  Texas  „_ 13  64 

Sunflower,  varieties  _ ., 21  352 

BwiItQIX,  Dbadb  Bkbt,  bulletin  entitled  "  Formation  of  tlie 
spores  in  the  sporangia  of  Rhizopus 
nigricanB    and    of    Pfaycomycea    ni- 

tenB"  37  1-40 

and  SuiTH,  Ebwin  F.,  bulletin  entitled 
"  Hie    dry-rot    of    potatoes    due    to 

Fusarium  oxvsporum  " 55  1-62 

Walteb  Tennyson,  bulletin  entitled  "The  date  palm 
and     ita     utilization     in     tlie 

Southwestern  States" 53  1-1S5 

and  Cook,  Oratob  Fulleb,  bul- 
letin   entitled    "Evolution     of 

cellular  structured"  81  1-26 

Swiss  chard,  varieties 21  352-353 

Switch-grass  in  Nebraska 59  41 


Tan  bark,  Australian  wattle  . 

In  Algeria  ...._ 

Tea,  propagation 


Temperatures,  cold,  utilization ... 

Tennessee,  analyses  of  soils 

Teosinte  in  central  Texas  ... 


Terrell,  Tex.,  work  of  community  demonstration  farm,  paper..  91  9-14 

Texas,  analyses  of  soils _ 1  SO 

central,  cattle  held  on  station  pastures 13  34-35 

cost  of  cultivating  pastures.... 13  35-37 

description   of   region... 13  7-12 

bay  and  pasture  plants  recommended 13  37-78 

range  improvement,  experiments,  bulletin  ....  13  1-73 

first   year's   work 13  12-19 

grasses  and  forage  plantH 

cultivated 13  24-33 

legrumes       and        fodder 


second  year's  work 13  lB-26 

seeding  the  ground 13  16-19 

seeds,  wind  blown 13  23-24 

selection   of   land 13  12-14 

third   year's   work 13  26-33 

varieties  tested 13  IS-23 

ranges,  carrying  capacity 13  15-16 

weather  conditions „ 13  26-28 

date  paim  suitable _ 53  134 

Thermometers  used  in  moisture  determination  of  grain 99  20 

Three  new  plant  introductions  from  Japan,  bulletin 42  1-24 

Timber  burns,  seeding,  in  western  Oregon  and  Washington 94  39 


fungi  and  lMct«ria. 14  18-24 

rate  14  19-21 

resistance _ 14  21-23 

sawn   versus  hewn 14  21-23 

seasoned  versus  green 14  t2-23 

demand  and  supply 14  8-1 1 

diseases,  "bluing'  and  "red-rot"  of  the  western  yellow 

pine,   bulletin 36  1-40 


olc 


BULLETINS  OF  THE  BUBEAU  OF  PLANT  INDUSTRT. 


bibliography    

coal-tar  treatment 

creo-resinat«    process   

creosote   treatmeot 

emulsion  treatment  

experiments    in   Texas 

Fetrell   process   

,  liasselmann  treatment  .... 
methods  used  in  Europe... 
record  a    _ - 


United  States., 
senilization    process 

zinc  chlorid  trentmente 


Arizona  . 
preservation 
ties,  poles,  etc.,  Europe.... 


e  alio  Pine,  Railroads,  and  Wood. 


western  Oregon  and  Washinghin.... 

wild,   in  central   Texas 

Nebraslta    

Tobacco  breeding,   bulletin  . 


work,  field  records.... 


permanent  records    , 

Algerian,  production,  quality,  etc 

Brewer  Hybrid  variety,,.. 


method  of  testing  the  burning  quality,  paper.,  100 

tests  of  burning  quality  by  smoking  machine..  100 

tests  of  capacity  for  holding  fire 100 

Connecticut   Broadleai,   culture „_ 


Havana,  culture,  . 


Cooley  Hybrid  variety.... 

Cuban,  culture   

description    

cultural  directions  


description   of   vari 
disease  resistance   . 

Florida  Cuban    

Sumatra    . 


flowers,  structure  and  arrangement 96 

importance  of  large  and  heavy  seed 96 

improvement  of  burning  quality 96 

Kentucky   White   Buriey. 25 

leaf  ash,  lime  and  magnesia  content      1 

Little  Dutch,  culture    „ 91 

description    ill 

Maryland    Smoking,    culture 2.'> 


descriptior 


91 


Ptge. 
1-20 
24-96 
67-63 
53-54 
59-60 
49-51 
58-59 
29-32 
60 
55-58 
40-96 
62-64 
64-67 


47-58 
52-54 

8.^-86 
66-67 
35-37 
40 
31-40 
;i3-35 
.37-40 
27-29 
12-13 
76-77 
20-27 


1-40 
11-15 
60-62 

la-ia 

72-75 
17-21 
57-60 
30-44 

79-80 


^d  by  Google 


INDEX    TO    BULLETINS    1    TO    100. 


c  disease,  bulletin  .. 


artiflcial  production  .. 
historical  sumiDary  .. 

infection    „ 

preventivt 


translocation  of   starch _ 18  11-la 

zymogen  for oxidBJte  and  peroxidase..  18  lT-22 

new  variety  produced  by  seed  selection. 96  62--M 

North  Carolina  Bright  Vellow,  culture 25  77-78 


Ohio  Zimmer  Spanish,  culture 

Orinoco,  description  - - — 

plant,  insect  enemies 

number  of  seeds  produced 

plants,  control  of  number  of  leaves—, 
great  variability   . 


improvement  of  shape  of  leaven.... 

modification  of  size  of  leaves. 

production  of  early  varieties.... 


seed,  directions  for 


»vinp.... 


ickering  types 06 


distributed,  varieties,  with  cultural  directions, 

iulletlti    91 

how  to  secure  |p>od  quality 91 

plan   of   distribution 35 

separation    96 

seeds,  number  produced _ 06 

selection  of  seed  plants.- 96 

soils,  lime  and  magnesia  content. _.  1 

Sumatra,  culture    ,. _ 01 

description    _- 01 

Tennes.see  types,   culture „ 35 

91 

Uncle  Sam  Sumatra  variety,  history  and  description..  96 

uses  of  different  varieties _ 2.^ 

varieties,  introduction  and  acclimatli-Jition OS 

Virginia  types,  culture    35 


37-39 
35-37 
34-37 
54-57 


description 
wilt  disease,  description   an 
control 


Yellow   Mammoth,   descriptio 

Zimmer  Spanish,  culture    

description 
Tobaccos,  cigar-filler,  deiicriptlons  


91 

91 

plug,  descriptions 91 

Tomato,  varieties 21 

TowNBEND,  Charles  Orrin,  bulletin  entitled   "A  soft  rot  of 

the  calla  lily" 60 

•  and   RitTUE,  EowARO  Cooper,  bul- 

letin    entitled     "The     develop- 
mentof  sinRle-germ  lieetsecd"..     73 
Toxic  salts,  reslRtance  of  wheat  varieties,  experimenti.  fiui/c- 


[  WooDBRiPGE,  Jr.,  bulletin  entitled  "A    list   of 

■ieties  of  peppers  " 

3T39--NO.  101—07 7 


79 


^d  by  Google 


BULLETINS   OF   THE   BUREAU   OP   PLANT    INDUSTRY. 


'i'XACr,  WiLiJAU  VTooDBRiMiB,  Jr..  bulletin  entitle  "American 


Trees,  Central  American  rubber,  ciil'tiirc,  bulletin 

"List     of 
American 
varieties 
of    v-effe- 
tables  for 
the    years 
1901     and 
1902"  

81 
49 
S2 
St 

46 

aa 

43 
80 
92 
6S 
92 
92 
92 
9S 
92 
92 

21 

81 

64 

1-402 

1-86 

fruit,  frozen  in  1904,  paper. 

lS-19 

!-3() 

Truck  crops  in  Algeria 

inKton. 

Typhoid  fever  germK,  effect  of  copper , 



28-34 

Udo,  a 


T  winter  salad  .. 
iltiv 


moyashi,  cultivation 

Unalaska  and  neighboring  islands,  vegetation 

Uncle  Sam  Sumatra  tobacco,  history  and  descriptio 

United  States,  wild  medicinal  plantR,  hulleHn 

Uredo  of  Kentucky  blueprasH  rust. 

Pncclnea  montanensis 

winter  resistance  


Van  Tieghem  cells,  xtand 

Variability   of   wheat   varieties   in   resistaHce   to   toxic   salts. 
bulletin - - 


vegetables,  bulletin 21 


dates  in   Oued  Soiif 

Tunis,   bulletin 

on  Persian  Gulf,  bullftiit... 

fungi,    bulietin 

medicinal  plants,  wild,  biillrtiii... 

soy  beans,  bullrlfn 

"   '         I   seed  diMtrlijiited    in    190; 
1,  bulletin 


42-4n 
1-4S 

l-io:( 

1^402 
47--">ll 
2.i-2n 
i-na 
i-:i3 
i-:ii 
i-7f> 

1-30 
1-40 


n,„iz...,Coog[e 


INDEX    TO    BULLETINS    1    TO    100.  97 

Butlctln.  Page. 

Vegetables,  American  Tsrietiea.  lettuce,  bulletin 69  1-103 

miscellaneous,  bulletin 81  1-403 

nomenclature 31  8-10 

n  .^ _ -..  6  1-19 

31  23 

94  28-29 

100  41-14 

Vermont  Agricultural  Experiment  Station,  work  on  potatoea..  87  32-33 

Vetch,  common,  in  western  Oregon  anil  Washington 94  18-21 

methodK  of  makinfr  hay...,.-. 94  19-20 

sowing  94  18 

seed  crop  94  30-21 

Roiling  94  18-19 

bairy,  resultu  of  inoculation 71  68-89 

in  Algeria  .. 


Nebriiska    

Northwestern  States  .. 
Texas,   central .. 


pearl,  in  western  Oregon  and  WaBhington 94 

Vitality  and  germination  of  neeAs,  buUelhi 58 

of  buried  seeds,  bulletin 83 

Von  Scbbjenk,  Hbruann,  bulletin  entitled  "A  disease  of  the 
white  ashcauxeii 
by  PolyporuH 
fraxinophilus "  ..  32 
"The  'bluing'  and 
the  'red -rot'  of 
the  western  yel- 
low pine,  with 
special  reference 
to  the  Black 
Hills  Forest  Re- 
serve"          36 

"The  decay  of 
timber  and  meth- 
ods   of    prevent- 

intr    it" 14 

and  Hedocock,  Geobge  Csant,  paper 
entitled  "The  wrapping  of  apple 
grafts    and    Its    relation    to    the 

crown-gall  disease" 100 

and  Spauldino.  Perley,  bulletin  en- 
titled "The  bitter-rot  of  apples  "..     44 

w 

Waite,  Mebton  Benway,  paper  entitled  "  ^iiit  trees  frozen  in 

1904" 51 

Walker,  Dr.  Arthur  de  Noe.  quotation  from  pamphlet  on  use 

of  copper  in  epidemic  of  cholera 76 

Wasabi,  the  horse-radish  of  the  Japanese,  paper 42 

cultivation 42 

Washington,  eastern,  forage  conditions,   bulletin 38 

experiment  station,  cooperative  experiments  in 

range   management,   bulletin 75 

grasses  and  forage  plants,  index 75 

tlprovement   of   live  stock 75 

Oregon,  California,  and  Nevada,  alfalfa 38 

broinc-grasM. 

cheat 38 

gion    38 

lot 


ilized  by  Google 


BULLETINS    OF    THE    BUBEAU    OP    PLANT    INDUBTHT. 


^Vashington,  Oregon,  Catlfornia.  and  Nevada,  (p-asses  and  for- 
age plants,  in- 
dex    

'  grasses,  native. 
■  worthy  ot  cul- 
tivation ^ - 

hay,  grain 

meadows       and 

hay  crops 

ranges,  abuses .. 


plants  3S 

root  crops 38 

swamp  land  rec- 
lamation     38 

timothy     and 

redtop 38 

range  management,  bulleUn 75 

rangeK,   aiternation  of   pastures 75 

experiments  in  reseeding 75 

improvements 7S 

mountain  grazing  areas. T5 

protection  of  pastures 73 

semiariil    lands „„ 75 


for  live  stock,  Arizona 67  34-38 

8-10 

76  :U-32 

odor  and  taste  caused  by  dead  algw 76  13,  33 

salt,  method  of  testing  salinity 72  10-11 

sea,  content  of  soluble  salts 1  13-14 

sterilization  with  copper 64  28-38 

76  38-44 

supplies,  algte  and  bacteria,  eradication.  Iiullrllu 64  1-44 

76  1-53 

supply  in  the  Jerld,  Tunis _ 92  38-31 

Wattle,  Australian,  cultivation,  jiapfr 51  Bl-25 

Webbek,  Hebbbbt  John,  bulletin  entitled  "SpermatogeneHis  and 

fecundation  of  Zamia " 2  1-100 

and  Obton.  William  Alixn.  paper  en- 
titled "A  cowpea  resistant  to  root- 
knot   (Heterodera  radicicola)" 17  23-38 

Weed  seeds  in  bluegraas  seeds,  descriptions 84  32-38 


Nevada  and   Oregon 15 

Weevil-resisting  adaptations  of  the  cotton  plant,  bulletin 88 

Weights  per  bushel  of  seeds,  paper 51 

West  Indies,  avocados 


Castilla  .(rubljer)  culture.,.. 


letters  on  agriculture- 27  9-12 

.   John   Minton,   bulletin   entitled   "Iteclamation   of 

Cape  Cod  sand  dunes" - 85  1-38 

Wheat,  Adjini  variety,  description 7  44 

Aicha  el  Beida  variety,  description 7  20 

Algerian  durum  varieties.  descri|itions,  biillrlin 7  1-48 


,,iz=.  ../Google 


Wheat,  analysen  .. 


IHDEX   TO   BULLETINS   1   TO   100. 

Rullctln. 


AureB  rariety,  d«Hcription 7  i6 

Azszi  variety,  deacription 7  40 

Beliouni  variety,  dencrlption _.  7  26 

Beloturka  variety,  deiicriptlon 3  50 

7  22 

Boghar  variety,  deacription „ 7  32 

breeding _ — 78  49-120 

C»rd  de  Siouf  variety,  description 7  28 

Eleuze   variety,   description T  3S 

characters  of  grain i 7  10-11 

claaeiflcation  and  descrlptlouB,  basis — 7  8-11 

object „„ „..  7  7-8 

conditiona  aSecllng  composition  and  yield 78  17-4G 

climate 78  20-23 

soil ::...  78  83-29 

HOtI     moV(- 

ture 78  29-30 

time  of  cuttinff. 78  17-20 

yield,  Immature  seed 78  20 

specific     ffravitv     of     seed 

kernel '. 78  37-39 

containing  ^rtic,  cost  of  separation 100  26-28 

experiments  in  aep«rating. 100  22-20 

low  resulting , 100  21-22 

quantity  before  and   after  separa- 
tion   100  26 

Courf*llement  variety,   deacrijition 7  20 

cultivation  in  alfalfa  fields,  paper. 72  S-7 

description  of  varieties,  buUetin....:....;,,:..:.. 47  1-19 

Algerian  durUm,  buttetin 7  1-^8 

durum.  butleilH- 3  1-62 

dumm,  adaptability  to  semiarid  dietritts  of  United 

States „ „....  3  13-28 

Algerian  varieties.   bvUetUi 7  l-4s 

Amaiitka  variety,  dexeription 3  48-4!» 

Beloturka  variety,  description 3  so 

Black  Don  variety,  description 3  .il 

Candeal   variety,  description 3  3:t 

character i sties   - 3  10-11 

7  12-l.T 

climate,  comparisons  3  13-IH 

effects 3  4T 

commercial  status,  bylletin 70  1-70 

cultivation 3  45-47 

demand,  forei|;n  3  20-40 

home 3  38-^0 

determination  of  best  varieties 70  66-6T 

disposal  of  crop. 70  67-68 

distribution   3  H-13 

experiments  in  growth 3  19-20 

for  bread 3  44-45 

20  2!) 

70  31-fi:. 


rK,iz...,C(Xlg[e 


BULLETINS   OF   THE   BUBEAU   OF   PLANT   INDUSTRY. 


Wheat,  durum,  industry,  outlook  lor  future 

progress  and  development.... 

inspection  and  grading 

Kubanka  variety,  deecription.- 

market   


M 


Medeah  Tariety,  description a 

Mliisogen  variety,  description 3 

name  "  durum  "  _ 70 

Nicaragua  variety,  deeeription 3 

Pelliseier  variety,  description 3 

Pererodka,  variety,  description _ 3 

Polish  variety,  description „ ^ 3 

prices  ., - 70 

qualities  of  commercial  value TO 

quality  demanded 3 

rank  ai^ignt^d  wlteats  ot  this  type 70 

Eusso-Mediterranean  traffic 3 

Sarui-Bugda  variety,  description 3 

seed  ing 3 

Boll,  comparison  _ 3 

effects „ 3 

preparation 3 

varieties 3 

Velvet  Don  variety,  description 3 

■  Wild  Goose  variety,  description 3 

for  macaroni 20 

winter  varieties 3 

eftect  of  drying. 100 

El  Aoudja  variety,  description 7 

Hamra  variety,  description 7 

Safra  variety,  description 7 

French  metadin^,  for  macaroni 20 

garlicky,  paper „ 100 

glossary   of  terms   used   In   descriptions  of   Algerian 

varieties T 

grasses  in  Nebraska 59 

Hached  variety,  description 7 

head,  structure 7 

improvement  in  quality  of  gluten 78 

improving  the  quality,  bulletin 78 

in  Algeria 7 

80 

Egypt ea 

investigations  to  improve  quality,  object 78 

Kahla  variety,  description 7 

kernel,  properties _...  78 

selection  to  increase  quantity  of  proteids  78 

selection  to   increase  quantity  ot   proteida  in 

endosperm 78 

macaroni,  bulletin  3 

Algerian,  bulletin 7 

commercial  status,  bulletin 70 

machinery  for  drying  and  cleaning 100 

Maroc  variety,  description 7 

Medeah  variety,  description ;i 

7 

Medeba  variety,  description 7 

MeKkiana  variety,  description... 7 

Mohamed  Ben   Baehir  variety,  description _  7 

Moroccain  variety,  description  .._ 7 

M'Saken  variety,  descriptiDa.....„„.„.,.„„.„..,.„...,„„_,„._„.  7 


Pag». 
68-60 
65-68 


33-37 
9-13 
58-6» 


45-16 
47-58 

as-58 

90-Sl 
54-55 
12-13 
55-5S 
28-29 


,l,zedbyG(Xlg[e 


INDEX    TO    BULLETINS    1    TO    100. 


Wheat,  Nab  el  Bel  v'ariety,  description 

nitrogen  conteot,  conditions  affecting  

effect  of  length  of  growing  period.. 
relation  of  size  of  kernel. . 


BpeciHc  gravity  of  kernel    78 
yield  affected  by  length  of  growing 

to  the  «eM 

Ouchda  variety,  description 

Paroa  variety,  deseription 

PeliBsler  variety,  description 

Poulot  variety.  deHcriptio 
relation  of  size  of  head  t 


Bulletin. 

Paee. 

.     78 
.-     78 
..     78 
■1     78 

40-46 

104-111 

35-37 

39-40 

104-111 

yield,  height,  and  tillering 


experimentB.  6  u  lletin 

individual   variability   of   va- 

79 

1-48 

79 

37-3B 

method  of  establishing  toxic 

methods  of  experiments 

79 

l«-80 

resultH  of  experimeuts  

79 

83-3B 

practical  vahic  

T9 

44~4S 

with  magnesium — 

ehlorld    

79 

25-36 

79 

23-25 

with  sodium— 

78 

28-30 

79 

37-28 

chlorid    

79 

32-35 

sulphate  

79 

30-32 

summary  of  rcHults  of  experi- 

79 

15 

Kharkof    79 

Kuban  ka    79 

Maraouani   ....  79 

Padiii  79 


Turkey    79 


results  of  breeding  to  increasi 

trogen 

Saragrilltt,    paper    

seedlings,  analyses  of  ash  con 

semolina 

cleaning    

milling  process  

K-oiiring    

sown  with  red  clover 

Tesdoiini  variety,  description. 
Trimenia  variety,  description. 
varieties,  description,  terms  ii 

nomenclature  

vitality,  effect  of  drying 

Wild  Goose  variety,  descriptioi 


content  of  protcid  n 


Xeres 


for 


variety,   description 

s  affected  by  susceptibility  to  cold 

lengtn  of  growing  period... 

Zedouni    variety,   deseription 

e-rot  of  white  ash,  butlrtin 


9-12 

16-ao 

20-23 

14-1.-1 


d.,  Google 


102 


BULLETINS    OF    THE    BUREAU    OF    PLANT    INDUSTRY. 


Butlettn. 

Whitetop  ^rass  in  centrftl  Texas 13 

Wild  medicinal  plants  or  tbe  United  Staten,  bulletin S9 

rice;  Its  uses  and  propfigation.  bnllelin..- SO 

feed,  storage  and  ^rmination,  paper 90 

Willow   rustR   _ 63 

Wilt  disease  of  tobaceo  and  its  control,  paper 51 

Wither-tip  and  other  diseases  ot  citrus  trees  and  fruits.  huUe- 

till „ 52 

Wood,  cells  and  fibers „ ^ -  14 

life     U 

chemical   nature   _ 14 

dead,  ash.  microscopic  changes. 38 

decay,  bibliography    , 14 

causes,  rate  of  resistance. 14 

diseased,  ash,  growth  of  fungus 32 

heartwood    and   sapwood „ _ _ 14 

impregnation    14 

mechanical   nature  14 

resistance  to  decay  of  different  races 14 

struct  ure 14 

western  yellow  pine,  "bluing"  and  "red-rot,"  btiUetin..  36 
See  alto  Pine,  Railroads,  and  Timber. 
Woods,  Albebt  Feed,   bulletin  entitled   "Observations  on  the 
mosaic    disease    of    tobacco    and    its 

control"   18 

paper    eiititle<l     "Inoculation    of    soil 

with  nitrogen-fixing  bacteria" 72 

Work  of  the  community  demonstratipn  farm  at  Terrell,  Tex., 

Wrapping  of  apple  grafts  and  its  relation  to  the  crown-gall 

d  isease,  paper 100 


1-24 
83-30 

g-14 
13-20 


Zamia,  development  of  microspores    — 2  16-19 

pistillate  cones 2     -         19-22 

pollen  tube  and  prothallus 2  22-39 

division  of  central  cell 2  39-48 

fecundated   egg  cell 2  69-70 

is  the  blepharoplast  a  centrosome? 8  70-fll 

metamorphosis  of  the  Rpermatlda _  2  48-50 

methods  and  materials  used  in  Investigation.. 8  12-16 

movement  of  Hpermato7«idB 2  54-63 

process  of  fecundation 2  63-69 

s]>ermatogenesis  and  fecundation,  bulletin 2  1-100 

structure  and  form  of  mature  spermatozoid 8  50-.14 

101 


^d  by  Google 


[Cmtlnufd  from  iMgc  2  d(  wver,! 

Ko.  5S.  Wlthw-Tfp  Bnii  Ollwr  RinWHii  o(  CItnii  Trw*  onil  Fmlti  Ouied  br  tVanetotrlAum  Clot- 

S3.  Thi  I>«t»  Palm.     imt.     Priw,  20  wnU. ' 

61.  Pp™t»n  Gult  Datts.     1003.     Prfw,  10  MtiU. 

55.  Thf  Drv-Rot  of  Pot»tow.     190*.     Prirc.  10  cenU. 

M.  NommrlnturF  ct  the  Applr.     180S.     Pticc,  SO  emu. 

H.  Mrthoda  L'jhI  for  ControlltDit  Sand  Diinrs.     IflO*.     Priw.  10  rant*.  . 

SB.  The  Vicaltty  ind  OMTOinBlion  ot  Smii.     1004.     Pr1«,  ID  coiti. 

SB.  Pmtur?,  M«i(lnw,  »od  Poragv  Cropi  in  !(»br.HkB.     1001,     Price,  10  imli. 

eo.  A  Soft  Rot  of  th*  Cilli  Lil.f,     1004.     PriM,  10  cmls. 

•1.  Thf  Avocado  in  Flgridm,     1004.     price.  5  cent*. 

82.  Not«  on  KR-ptian  Agricgliurc.     IDOI,     Priw,  10  psnta. 
S3.  Invntl^tlona  of  ftuiti.     1004.     Price,  10  cents. 

ti.  A  Mrthod  of  I>Mtroyiog  or  Prnentlng  the  Growth  of  Alga  and  Cefttin  PiOiogeoic  D»et«i» 

8S.  ReclamuCion  of  Csp«  Cod  S*nd  Dtino.     IBOt.     Price,  10  woli. 

80.  ^rrda  (nd  Plunts  imported.     Invaitor;  No.  10.     1005.     Price,  IS  cent*. 

es.  Nonh  AmeHon  Spocin  of  AEioalln.     IROS.     Pliar.  10  cenU. 
M.  Amrricon  VarlMlei  at  Lrtluw.     1004.     Price.  IB  eenti. 
TO.  The  CommprelBl  Statun  ol  Durum  Wheat,     1804.     Price,  10  centt 
11.  Sou  Inoculation  lor  Legunea.     I90.'>,     Price.  IS  c«Dta. 

T».  The  DeielormtTlt  of  Singk-Oerm  Beet  Seed.     IBOS.     Price.  10  omU. 

T4.  Priekly  Pear  and  Other  Cacti  aa  Food  for  Slock.     1905.     Price.  5  cenU. 

7S.  Range  Managetnent  in  tte  State  of  Wadiington.     lOOB.     Prite,  S  cents. 

TS.  <'opprr  as  an  Algicldc  and  Disinfectant  In  Water  Suppllei.     1005.     Price,  5  centa. 

IT.  TlK  Aroeado.  a  Salad  Friril  from  the  Tropicii.     1005.     Price.  5  cmls. 

T8.  IioproTing  the  tjuality  o(  Whrit.     1905.     Price,  Irt  cent*. 

TO.  The  ^'ariatlllity  at  Wheat  Varietiai  in  RenManoe  to  Toxic  Salta.     1005.     Price.  5  ccnta. 

SO.  Agricultural  Ex|))otations  in  Algeria,     1IIU5.     Price.  10  eeuti. 

~    ai.  F.volulion  of  Celhilar  Stnicturra.     1905.     Price.  S  centa. 

BI.  (ira«  Lands  ol  the  South  Alasha  Coast     10U5.     Price,  10  cents. 

83.  The  t'italltr  of  Buried  Seeds.     1005.     Price,  5  ccnU. 

84.  The  Seeds  of  the  Bluegwmw.     IBOS.     Prioc,  5  cenla, 

85.  Jhe  Prindplea  o(  MgahrooTO   Growing.      lUOu.      price,   10  ccnte. 

as.  A Kriciillure.  without  Irrigation  in  the  Sahara   lleeerl.     lOflS.     Prirv,  5  rents, 

8).  Diauuw  RwintsTice  n(  Potatwu.     1905.     Prim,  6  ccnta. 

88.  Weeii  I- Real  sting  Adaptations  of  the  Coltou  Plant.     1900.     Price,  10  cents. 


SO 

Varieties  ot  Tobacco  Seed  Diatribuled,  etc. 

03 

The  Control  of  Apple  BitterRot,     lOOB.     Pr 

Fsrai  Practice  with  Forage  C^o(^a  in  Westrm 

06 

A  New  Tjpe  o(  Red  Clover,     1008.     Pri(i>, 

08 

Tf^cco  Breeding.     1007.     Price.  IS  cenU. 

SB 

Soy  Bean  Votielirs.     1007.     Price,  15  ccnta 

09 

A  Quick  Uethod  tor  the  Determlnallon  ol  Mo 

Ul«>.'lh<neoua    Papers:  I.  Cranberry   Spraying 

Uelhoda   ot   Tealing   the   Burning   Qualily 
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